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PRODUCER 


of the Heavy Media Separation 
process tor profitable premium production 
is a sound one. 


Ana the use of the one-man-operated 

Wemeo Mobil-Mill for Heavy Media Separation 
is more and more a standard for 

optimum results. 


The reason: complete, pre-engineered, 
pre-fabricated and integrated design, repeatedly 
proved to answer recovery problems in a 

low-cost, low-maintenance, dependable way. 


The Wemco Mobil- Mill is known for its 
ease and rapidity of erection — even by 


inexperienced personnel; proved for 
profitable operation from the first day as 
evidenced by the wide number of plants 
in successful operation the world over. 


Depend on the 
Wemco Mobil-Mill — 
and the skills behind it. 


Western Machinery Company 
650 Fifth St. - San Francisco, California 


and throughout the world 
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CHEVRON PRESSURE 
PRIMER SYSTEM 


JONES-TOMEINS CoO. 
Cougar, Washington 


cartridge fires giant diesel in seconds 


At s highest earth. filled dam construct 


iction Five-year-old 4500 Manitowoc Speed Crane (above), 
site near W W 1 , three giant diesel powered by Caterpillar 350 h.p. V-12 D397 engine, 
vels get immediate start from Chevron Pressure operates 18 hours a day, six days a week, loading 
-epor Jor kin eneral 2l-yard dump trucks in just 70 seconds. Jones- 
ovel's fill- Tomkins uses Standard fuels and lubricants exclu- 
000 project. Sively on this jot 
e Primer 
S t starts 


@Volatile Chevron Priming Fuel 
atomizes in induction system at 
all temperatures even at -65°F, 
no hand—pumping required. 

@Pressure or weakest spark from 
engine fires mixture. 

@®Simple rugged air-tight dis- 

charger prevents Primin 1 

Pressure Primer inted on instrument panel P Fue 

(left) operate factorily despite heavy vibration, reports eSmall, fireproof, pressurized 

eman Henry Watson (right). "We've had ab- steel cartridges protect Priming 
rouble with this system. The Chevron Fuel from water and dirt. 

cimer System eliminates dust clogging and For More ] tion or the name 

th the cylinders quickly. It's the of your ures’ distributor, write 


~. practical way we've found to get these rigs going." orcallanyof the companies listed. 


Us 4 


ress 


allows ‘flui i to rea 


simtigaray OIL COMPANY OF CALIFORNIA THE CALIFORNIA COMPANY STANDARD OIL COMPANY OF TEXAS 
5 Bush Street e San Francisco 20, California P. 0. Box 780 e Denver 1, Colorado P. 0. Box 862 e El Paso, Texas 
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1,000 Cu. Yd. per Hour Performance with 
4 Cat Scraper-Tractor Combinations 


Bucking weather and terrain, Cat DW20 Tractors with No. 456 Scrapers removed 
overburden on this uranium mining operation in Wyoming. The contractor used 
four DW20s to strip an average of 1,000 cu. yd. per hour. 


W. N. McMurry, secretary-treasurer and co-owner of Rissler-McMurry of Casper, 
Wyoming: "I like the stability of the DW20!" 


Mining uranium near Riverton, Wyoming, Rissler- Now the new DW20 (Series F) rig is faster than 
MeMurry used four Cat DW20s with matching ever and packs even more punch. Powered with a 
No. 456 Scrapers to strip overburden at the lowest brand-new Caterpillar Engine, HP is increased to 
, possible cost per cu. yd. This contractor, working 320 (maximum output). At equal rimpulls, speeds 
for Vitro Minerals Corp., has utilized Caterpillar are 10°; greater. And torque rise is more than dou- 
machines for 16 years. The owners like the stability, bled compared to previous models. So the big wheel 
economy and power of their fast wheel seraper- units give faster eveling for high production and 
tractor combinations for loading and hauling. They wider profit margins. Combined with a Caterpillar 
also relied on the rugged punch of a Cat D9 Tractor, LOWBOWL, Scraper, the DW20 is the top earth- 
i maneuverable D& and a No. 12 Motor Grader to moving team for pit mining and other tough jobs. 


get the job done on schedule. For an on-the-job demonstration, get in touch 


The DW20s exeavated a 350,000 vd. pit— moving with your nearby Caterpillar Dealer today. Find out 
n average of 1,000 cu. yd./hr. Average depth of the for vourself if wheel tractors and scrapers can do your 
pit was 66 ft., and material consisted of loosely stripping more profitably than trucks and shovels. 
consolidated sand stone and gravel plu cemented Caterpillar Tractor Co., San Francisco, Cal.; Peoria, U.S.A 
claystone in the pit’s bottom. The DW20s handled 


AT ER IL LA 
Caterpillar and Cat are Registered Trademarks of Caterpiiiar Tractor Co 


FIND YOUR CATERPILLAR DEALER IN THE || YELLOW PAGES 
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OPERATIONS— TECHNOLOGY 
Page 


Open Pit Mining 


SSARCO Drains Black Lake and Develops New Asbestos Mine .. 32 


; By pumping 35,000,000 gallons of water and dredging 27,000,000 cubic 
e yards of lake bottom ASARCO has exposed ore for open pit mining at rate 
of 350,000 tons per vear | 


| 
Asbestos Milling | 


ASARCO'S New Black Lake Mill Treats 10 Percent Asbestos Ore 32 | 
By crushing, screening, and air separation ASARCO makes 14 grades of | 
isbestos fiber. After third screenings 5 percent of feed is rejected as tailing 


Dredging 


ASARCO Strips Lake Bottom By Hydraulic Dredging 35 | 


Suction dredge with 7-foot diameter cutting head pumps muck from lake 
bottom through 25,000 feet of 31-inch pipe to distribution points on shore 
Best dav’s performance was 79,000 cubic vards 


Essen Fair 


| 

Record Number of Exhibits at Germany's Leading Fair . 

More than 500 exhibitors from 12 nations displaved their new equipment. | 
The outdoor trea Was pa ke d with full Ope rating hine Ss 


Underground Crushing and Hoisting | 


Kiruna’s New Hoisting Plant Raises 4,000 Tons Per Hour 


Pwo-stage underground crushing reduces Kiruna’s hard iron ore 


to minus- 
t-inches. Eight ASEA friction hoists are used Skip loading is 


automatic 


Shaft Sinking | 
| 


Shattuck Denn Sinks Bardon Shaft 16.3 Feet Per Day |... sive ER 
Using only three men in shaft bottom to operate new telescopic. shaft 
jumbo and satety skip the new Tom Bardon shaft goes down at fast rate 
to reach Utah uranium ore body 
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ON THE COVER 
\lan Atkins, Mining cover artist has done another special Christmas 


over for vou. His message “Peace On Earth” is seconded bv the entire staff. We 
dl wish vou Merry Christmas and Happy New Year too 


MILLER FREEMAN PUBLICATIONS 


MINING WORLD, December, 1958. Volume 20, No. 13 
Executive 
South America, $4.00 per year; other 


Published monthly except 


countries, $5.00 per year. Entered as 
. Conn., under act of March 3, 1879. Postmaster: please send 


9, California. 
second class 


GRAB SAMPLES 
From the Mail 


Holman—Michell Flotation 
Dear Sir 

In oan article entitled Se lective 
Crushing of French WO3S Ores is a Key to 
Gravity Concentration” which appeared 
in August L958 reference 
was made to the Table process 
employed for removing sulphide miner ils 
as being evolved at) Panesqueira maine 
Portugal). 

In pom of tact, it was ¢ volved by my 
self in 1943-1944 and was first used com 
mercially at the Cligga wolfram and tin 
mine in Cornwall, being described by me 
in the Mining Magazine, Vol. LXNXUL No 
G (Dec. 1945 

About the same time it was introduced 
it Geevor tin mine in Cornwall and later 
at Panesqueira mine and into a number 
of properties in Malaya 

\ special table equippe d with air-jetted 
pipes was designed and the process cov- 
ered by British Patent) No. 567,000, as 
well as sundry foreign patents. 

Known as the Holman-Michell Flota 
tion Table process, it Is used) extensively 
for removing sulphide minerals in tin and 
tungsten ores, as well as for the flotation 
of other minerals at a size too coarse for 
froth flotation including molvbdenite, 
and mica 

Redruth 
Cornwall, England 


Help Planning and Solving 
Dear Sir: 

Please change my address that 
shown below. I am staving with the same 
company but have been transferred from 
the Haveri mine to the central office of 
Vouksenniska Oy. Your articles and ad- 
vertisements have proved very useful to 
me in planning and solving current prob- 
lems. I hope to continue reading Worn 
\LINING iS ularly as before 

KALERVO RAISANEN 


Munkkinic | inl ind 


More On Ore vs. Waste 
Dear Sir 
Ore is ore, waste is waste: 
Never the Twain can mix 
The rock in the box had better b« pas 
A payroll will stand no tricks 
kK MALONE 
| allon Nevada 


Most Important and Informative 
Dear Sir: 

For some time I have not becn re- 
ceiving my copy of Worip MINING, al 
though some copies have reached mx 
bearing my old address, P.O. Dalmorton 
New South Wales, Australia 

My permanent address is given below 

I consider Wortp MUENING the most 
important ind informative journ il printed 
on mining matters. There is no other 
publication issued that compares with it 

I plan to visit tin lodes in Northern 
Australia some 2.500 miles northwest of 
Melbourne, and if you would be inter- 
ested in receiving news IT will be happy 
to send it 

Joun W. Graic 
Consulting Engineer 
Ivanhoe N21, Victoria 


© April, when publication is semi-monthly at Emmett St., Bristol, 
idvertising and editorial offices, 500 Howard Street, San Francisco 5 Subscription in United States, North, Central, 
matter Oct. 10, 1951 at the Post Office at 
notice 3579 to MINING WORLD, 500 Howard Street, San Francisco 5, Calif. 
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the worse the situation... 


the more reason for using TIREX’ 


TIREX cords and cables give longest service when not subjected to 
severe abuse. But when required, TIREX can take it. In snow and mud, 


under water and under pressure, TIREX cords and cables remain flexible, 


smooth, light and easy to handle, thanks to their original cured-in-lead 
construction. They won't snag or tear, and their fortified and tempered 


neoprene armor gives balanced resistance to abrasion, water, acids, oils, 


sunlight and flame. 


Millions of feet of TIREX are on the job everywhere —transmitting powe 


for mobile mining equipment, construction machinery and portable tool 


WIRE & CABLE 


RPA HF 
79 SIDNEY STREET, CAMBRIDGE 39, MASS. 


The American manufacturers of transoceanic telephone cables” 
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Mining World 


EDITORIAL AND EXECUTIVE 


OFFICES 
| 500 Howard Street 
i San Francisco 5, Calit 


Drifts and Crosscuts 


General Manager Max | Holsinger 


Editor .. George O. Argall, Ji R 
Associate Editor Stanley Dayton Peace On Earth 
Muyr., Eng. Serv H. G. Grondstedt 
et pes Janet M. Taylor No greater message, no greater hope can be expressed than 
by these three simple words. Peace On Earth is the wish of the 
Production Myr. Charlotte Smith Wortp Christmas cover for 1958. 
¥ . Asst. Prod. Myr... Maude F. Conrad Artist Alan Atkins has done a magnificent job in presenting 
Circulation Manager Baake 6 
: the Christmas feeling and spirit on the cover. Too, he has shown 
New York City Office the spirit of the mining industry. Here’s the reaction to the 
Murray Hill 3-9295 cover. “Why, that’s Christmas at Butte,” “I know that’s Lead- 
: Dist. Mur., New York .. A. E. Roberts ville” and “Christmas was like that in my home camp. 


Vancouver Office Wherever your home camp may be, the Mining Wor op staft 
102 Pender St. West 


ht es wishes vou the greatest Christmas blessing—Peace On Earth. 
tual 5-7287 
Assoc. Editor Charles | 


General Manager International Op- Bureau Speeds Up Reports 
erations Miller Freeman Publications 
‘ Max F. Holsinger Soon after Marling J. Ankeny was sworn in as Director of 


Manager United Kingdom the U.S. Bureau of Mines in July 1956, he granted MuiIninc 
130 ¢ an exclusive interview which was printed in the Sep- 


Corner Baker Street tember 1956 issue. 


London, W. 1, England During the course of the interview, it was brought out that 
Director Continental European Oper- 


publication of the Bureau's Minerals Yearbook was lagging 
re ae Dr. Walter F. Vogeno badly, that the most up-to-date issue was for the year 1952, and 
Koln-Kalk that the entire minerals industry looked to the Bureau for 


West Germany collection, interpretation, and publication of numerous statisti- 


CORRESPONDENTS: Aries this has long been one of the 
It was a pleasant surprise to receive the three volumes of 
Burma; Karachi the 1956 Yearbook early in October and_to learn personally 
Japan. Ewrope—London, Eniland. View from Director Ankeny that work on the 195 volume was being 
Norway; Par. France: Sedeath. Conn rushed, while material for the current 1958 issue was already 
being assembled. It should be printed on schedule in 1959. 
Statistics, particularly up-to-the-minute ones, do help the 
ee betas, Fora: Le Pax, Bo miner, They help him by making the sales of metal faster. 
Within the last month, two leading metal sales managers 
‘ongratulations to the Director and statt o 1e Bureau tor 
Trade Jouroals, In efficiently overcoming the publication lag. 
. I K. Smith, Viee President 
Miller Freeman, See-T1 
WORLD MINING th ( 
of MINING WORLD and. Prospector and Exploration 
luted as a separate publication noi ul 
a eens ae ee Almost daily, reports of the shift from prospecting and explor- 
ation to other employment are received from mining engineers. 
geologists, and field men. 
US... Nosth, South and Exploration activities are always the first to feel the sharp cut 
Central America $4.00 of the budget cutting knife—be it large or small company. 
— —— ee The growing demand and higher metal prices make the pro- 
Eisner: Mabe $1.00 duction phase of mining look better. It won't be long until 
exploration activity will pick up, too, 
Send subscription orders and changes of Unfortunately, it won't be easy to entice the geologist back 
ee tae ee from his missile work, or the fine long-experienced exploration 
old and new addresse ind) zone numbers 


manager from his contracting job, or the exploration drilling 
geologist from the road building crew. 

Non-mining industry gains these skilled men, today. Tomor- 
row. it will be crving for metal these men should be finding 
MILLER FREEMAN PUBLICATIONS and developing today 


Copyright 1958 by American Trace 
Journals, Inc 
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FOOD MACHINERY 
AND CHEMICAL 
COnPORATION 


Here’s graphic evidence of two more ways Westvaco Soda Ash helps 
cut your production costs! 


Exceptional flowability speeds unloading and in-process handling 
Rapid solubility saves processing time and labor 


Other important benefits: Westvaco Soda Ash is non-caking, dusts 


less, is chemically pure, low in iron and insolubles and ammonia-free 


These are real advantages. They can be yours at no extra cost within 
our shipping area covering two-thirds of the United States. Let us 
quote on a fair share of your needs 


Putting ldeas to Work 


FOOD MACHINERY AND CHEMICAL CORPORATION 
Westvaco Chior-Alkali Division 


General Sales Offices: 
161 E. 42nd STREET, NEW YORK 17 
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Mininc Wortb NEWSLETTER 


Moscow ... Butte .. . Geneva 


December 1958 


What will be the result of the Soviet iron miners and steel producers recent visit to 
the United States? 

U.S. equipment undoubtedly impressed them, and they would like to buy all kinds of 
production units—from jet piercers to tin plate rollingmills. 

Soviet inguiries have already been revealed by the Foreign Commerce Bureau. 


While this might be good business for manufacturers, those who sold equipment during 


World War II report that the Russians are interested primarily in one-of-a-kind orders. 


Exports have to be licensed by Foreign Commerce section of Dept. of Commerce. 


much of it will have to come from taconite-like ore requiring vast amounts of heavy mining 
and beneficiation equipment. 


New projects underway: 


Plans for another taconite plant on the Iron Ranges by 1964 or 1965 are reportedly 
being considered by a major producer. Predicted cost—$200,000,000. 

An 8,000, 000-ton stripping contract has been awarded by Anaconda for work at the 
Alice Pit in Butte. Thougha regular silver producer, this seems like a large program for 
this mine. 


A 310,000,000 sulphuric acid plant for manufacture of fertilizer will be built by 


Bunker Hill starting in 1959. There is much speculation on location. Our grapevine says 
Kennewick, Washington. Look for Bunker Hill to start mining phosphate, too. 


A new uranium district appears to be developing some 30 miles southeast of Lander, 


Wyoming in Fremont County. The field is about the same distance southwest of the Gas Hills 
area which has been the center of interest since the 1955 boom. 

Extensive improvements and modifications are planned for the Bonnie phosphate plant 
of International Minerals & Chemical in Bartow, Florida. The job is to be completed next 
summer. 


News of other metals: 
An investigation into fluorspar imports will be conducted by the Office of Civil and 
Defense Mobilization to determine whether they are threatening to impair the national 


security. The U.S. Tariff Commission has already denied an application for relief by the 
industry. 

The titanium picture is brighter. Titanium mill product shipments are increasing 
for the third consecutive month, though metal output has not yet risen. 


Consumption increases of more than 20 percent are predicted for copper, lead, and 
zinc in the next five years by a leading U.S. metal marketing expert. 

Copper prices continue to move higher. Anaconda and Kennecott sold more than they 
produced in the past nine-month period. 


A world-wide copper research program appears imminent. Foreign lead-zine producers 
are already cooperating ina similar plan for their metals. 

The United Nations lead-zinc meetings in Geneva are still underway at this writing, 
with stabilization of world market prices and production the major items for discussion. 


With Russia planning an ore and concentrate production of 160,000,000 tons by 1965, 7 


M-S-A MINEPHONE 


Dispatcher sends orders instantly and simultaneously to all 
motormen with this modern, underground two-way voice 
communication system. Motormen receive and reply while 
trips are in motion—keep haulage movements coordinated 
with production demands. This results in smoother, faster, 
and more continuous trip movements throughout the mine. 

Messages clear tracks for outgoing loaded trips and in- 
coming empties. This system puts an end to traffic tie-ups, 
errors and accidents; prevents excessive stop-and-start strain 


* Dispatcher sends orders to motormen ® “Jeep” operator requests instructions 


on equipment. Write for more detailed information. . . « foutes right-of-way traffic... from dispatcher and maintenance 
receives reports on positions and sta- shop for section assignment... speeds 
tion conditions. emergency repair 


M-S-A HOISTPHONE 


7 For accurate, instant response between the hoisting engineer 
and cage, here’s the voice communication system to install. 
Whatever the job—load leveling—shaft repairs—shaft in- 
spection trips—passenger transportation—the M-S-A Hoist- 
Phone provides better safety and efficiency through depend- 
able, continuous two-way voice communication at any level, 
and while the cage is in motion. 

Requires no special training... simple to use . . . dependable 
in Operation. Write for further information. 


® The hoisting engineer is able to con- ® Worker uses microphone in cage to 
trol all movements of the cage by _ tell the hoisting engineer where he 
communicating with cage rider over wants to go. Loudspeaker mounted 
the M-S-A HoistPhone. on top of cage. 


SAFETY EQUIPMENT H MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service: 77 Branch Offices in the United States and Mexico 


When you hove problem, le of your service . « MINE SAFETY APPLIANCES CO. OF CANADA, LTD. 


our job is to help you Toronto, Montreal, Calgary, Edmonton, Winnipeg, Vancouver, Sydney, N.S. 
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Will Customs Court Ruling on Bicycles 
Upset the Lead-Zinc Import Quotas? 

How will the customs court ruling in the now famous 
escape-clause case pertaining to the importation of bicycles 
affect the quota program for lead and zinc? This question 
is being studied by producers, both domestic and foreign. 

In the bicycle case, a three-man customs court ruled 
that the President could not vary the Tariff Commission's 
findings, but had to accept or reject “in toto.” Washington 
experts Comment that the ruling will have no effect on the 
imposition of lead-zinc quotas, unless separate suits based 
upon the bicycle decision are filed. However, they add, 
the chances are not too remote that foreign producers 
might bring such a suit 

With respect to the Customs Court ruling on the bicycle 
case, the final results of the decision will not be known tor 
a long while. The case will now be appealed in the Court 
of Customs and Patent Appeals and subsequently, if the 
government loses, to the United States Supreme Court. 
Thus a final decision in the matter will be at least two on 
three years in the future. 

The opinions expressed by various attorneys are divided, 
some feeling that the Customs Court is right, others that it 
erred, However, it must be remembered that the govern- 
ment has a great deal at stake in the matter. Of the nine 
escape-clause cases on which the President has taken ac- 
tion (including the lead-zine case), only one met the test 
laid down by the Customs Court. It has always been pre- 
sumed by most people that the President was granted, 
under Section 350 of the Trade Agreements Act as 
amended, broad and sweeping powers to reject, accept o1 
modify in any manner he saw fit, a Tariff Commission de- 
cision in an escape-clause case 

Another point which should be kept in mind is the fact 
that, if this decision should prevail, Congress unquestion- 
ably would amend the Trade Agreements Act to grant the 
President the powers which the Customs Court says he 
does not have now. Since the extension of the act swept 
through Congress during the last session with such an 
overwhelming majority and because, generally speaking. 
the ‘free traders’ want the final authority on a broad basis 
to rest with the President, further legislation would be in- 
dicated 


e@ Money Can't Be Used as Intended 


The Congress appropriated $3,000,000) for up- 
grading materials either in the national stockpiles or in the 
GSA inventories. It was understood that the members of 
the Senate and House Appropriations Committees intended 
the money to be used to up-grade sub-standard chrome 
and manganese. Unfortunately, the money was not tagged 
so that it could be used for items no longer on the strategic 
purchase list or, in other words, for non-defense purposes. 
The result is that the money went to OCDM as an open 
appropriation under the Defense Production Act, usable 
only for items necessary for the national defense under 
the act and the stockpile formula. This ruled out chrome 
and manganese, which are surplus in the stockpiles. The 
money probably will be used to up-grade oxygen-free 
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1 Concentrates 


copper, ferromolybdenum, terrovanadium, molybdic oxide, 
and tungsten-carbide—something far from the sponsor's 
thoughts 


e Military Plans Influence Metal Markets 


The metals business inevitably is influenced by mili- 
tary decisions. The swing from planes to missiles retarded 
the titanium business so that it may take years to bring 
that metal to the point it would have achieved had the 
forced-draft military program continued. Consequently, 
metal and mineral producers should watch pronounce- 
ments from the Pentagon closely, such as the one by De- 
fense Secretary McElroy, who said, “In the development 
of our long-range ballistic-missile programs your defense 
board of directors believes we are at the point where the 
spending for more: tax dollars at this time would be an 
unwarranted risk of our money.” 

Such shifts in policy, of which the above is merely an 
example, cause changes in emphasis on the use of various 
materials, 


@ Quotas Do Not Apply to Barter Deals 
One question which is being asked frequently is, “Does 
lead-zine obtained under the barter program count against 


the new quotas?” 


The answer is “No.” 

Any material acquired by a government agency is in 
addition to the quotas set by the President. Bartered mate- 
rial, of course, does not overhang the market. It is locked 
up for use in emergencies, which must be declared by the 
President, in the same way that the national stockpiled 
materials are locked up. 

Considering the enormous agricultural surpluses which 
will be available this year and which will create additional 
pressures to barter, this provision is an important matter to 
the mining industry. 


e Silver Act Repeal Will Be Attempted 

The Silver Purchase Act, in all probability, will be in 
for another assault next year. Senator John F. Kennedy 
of Massachusetts made a strong campaign promise that he 
would attempt to repeal the act if re-elected to the Con- 
gress. Kennedy is laboring under the delusion that repeal 
will cheapen the price of silverware and jewelry made in 
his state. While repeal might possibly add to the manufac. 
turer’s profits, there is small likelihood that it would re- 
duce retail prices. 


e Mittendorf’s Resignation Is Regretted 

The extension of the DMEA as the Office of Minerals 
Exploration is being applauded by the mining industry. 
However, the resignation of C. O. Mittendorf as admini- 
strator (directly under the new setup) is regretted greatly. 
Mr. Mittendorf, working against difficult administrative 
problems, built up DMEA into one of the smoothest run- 
ning agencies of the government. The domestic mining 
industry wishes him the best of luck in his new position as 
director of industry and transportation in Iran for the 
International Cooperation Administration. So far, no suc- 
cessor has been named by Interior Secretary Seaton. 
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e For increased productivity at lower ton-hour 
crushing cost of ores, industrial minerals, cement and 
rock products . . . think first of Symons Gyratory and 
Cone Crushers—choice of the world’s leading producers. 


The most important reason behind this preference for 
Symons is the fact that these soundly engineered, heavy 
duty crushers produce more material to desired specifications, 


use less power, give maximum life of crushing members and, 
in most cases, require less operating personnel. 


Nordberg welcomes your inquiry and the opportunity to work 
with you in helping to solve your specific crushing problems. A 
copy of Bulletin 247 will gladly be sent upon request. 


NORDBERG MFG. CO., Milwaukee 1, Wis. 


For heavy duty primary breaking, Symons 
Gyratory Crushers are available in 30”, 42”, 
48”, 54”, 60” and 72” sizes, for capacities 
up to 3500 and more tons per hour. For 
primary, secondary and finer reductions, 
Symons Cone Crushers, in Standard and 
Short Head types, are available in sizes 
ranging from 22” to 7’—in capacities from 
6 to 900 or more tons per hour. 


SYMONS .. . a registered Nordberg 
trademark known throughout the world 


CRUSHERS 


NORDBERG 
GRINDING MILLS 
NORDBERG SYMONS VIBRATING NORDBERG ENGINES 
MINE HOISTS GRIZZLIES and SCREENS 


NEW YORK © SAN FRANCISCO @ ST. LOUIS @ DULUTH @ WASHINGTON” \ 


N Mfg. C 
TORONTO @ MEXICO, D. F. @ LONDON @ GENEVA JOHANNESBURG 
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This large copper company has 17, 9!2'x 12’ 
and three 10’x 14’ Marcy Open End Rod Mills; 
three 8’x 12’ and three 10% 12’ Marcy Grate 
Discharge Ball Mills 


Marcy Grinding Mills 


grate discharge ball mills, open end rod mills, © 29 different diameter sizes, from 12” to 12'6” 


Three of five 8’x 9’ Marcy Grate Discharge This 8’x 20’ Marcy Pebble Mill is one of 21 


Ball Mills in a large copper mill. Marcy Mills used by a molybdenum company. 


tube mills, pebble mills, center and end peripheral inside diameter, are operating and proved in 
discharge rod mills, acid-proof mills, batch mills. the field. 

for metallic and non-metallic ores, cement, speci- © grind material 1!2” or finer to a product as fine 
fication sands, clay, fibrous material. as 325 mesh. 

wet or dry grinding. ® capacities up to 6650 tons per 24 hours. 


Other Products 


Burt Filters. 
Custom 72” Laboratory 
Engineered Unit, and 5’x 40’ ATS 
Standard 
Leaching Commercial Size. ie 
Drums. x 


Custom Massco-Grigsby 
Engineered Pinch Valves. 
Fusion 1” to 14” dia. 
Furnace. 


Wilfley Concentrating Tables. 


Laboratory and Commercial Sizes. 


6” and 10” Marcy 
Massco Direct Reading 
Des 
cale. 
6” Massco Laboratory Crusher. 
Jaw Crusher. Massco-McCool Pulverizer. 


Manufacturing Division 


THE MINE AND SMELTER SUPPLY co. 


DENVER YORK 17 SALT LAKE CITY 1 ELPASO 
3800 RACE STREET E. 42nd STREET W. 2nd S. P.O. BOX 1162 


| 


LICENSED MANU AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 
Sates AGENTS i in Peru, Chile, Philippine Islands, Japan, New York City (for Continental need) and in principal cities of the U. S. 
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One of the reasons the new series Euclid TC-12 
Crawler provides more work-ability with less down- 
time is the unequalled accessibility of all major com- 
ponents for quick, easy servicing. 

As shown in the photograph, the two Donaldson 
dry-type air cleaners, one for each engine, are con- 
veniently located for easy access. Both pre-cleaner 
and secondary filter can be serviced in a fraction of 
the time required for oil bath cleaners and there’s no 
mess —just empty the pre-cleaner dust cup, clean and 
replace a paper element in the secondary cleaner. 


HIGH EFFICIENCY CLEANER 
INCREASES ENGINE LIFE 


The Euclid TC-12 Crawler is now being built with the 
Donaclone dry-type air cleaner as standard equip- 
ment. This 99.9% efficient cleaner reduces engine 
wear caused by dust—increases the service life of 
the engine and helps maintain top operating effi- 
ciency. Engine manufacturers say that 8 ounces of 
GM 
* 


EUCLID 


Donaldson dry-type 
air cleaner in TC-12 Crawler 


EUCLID EQUIPMENT 


FOR MOVING EARTH, ROCK, COAL AND ORE 


abrasive dust can ruin an engine in a short 
time. Because of the tremendous volume 
of air that passes through an engine in 
a single shift, the importance of air cleaner 
efficiency is obvious. That’s why Euclid 
uses this Donaldson cleaner on the new 
series TC-12... it’s another example of 
constant product improvement that makes 
Euclid your best investment. 


EUCLID Division of General Motors, Cleveland 17, Ohio 
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AKINS CLASSIFIERS 


The Akins Classifier was originally developed, 
in 1908, for use in closed circuit with a ball 
mill. Its outstanding success led to many other 
applications where it has demonstrated 

superiority... dewatering and recovering fine 
solids; sand and slime separations; washing 
coal, sand, and oyster shell; desliming and 
de-oiling phosphate rock and concentrate; 


Cost Cutting Equipment 


> 
HEAVY MEDIA SEPARATORS 


sink-float concentration; and many others. 
The Akins is made in sizes up to 84”, simplex 
and duplex, in two types—small and large 
settling pool. The Akins Heavy-Media Sepa- 
rator is the only unit available which can 
make a 3-product separation in one machine 
from one medium cleanup circuit. 


Other Products 


Laboratory Crushing Rolls 


Sizes (Dia. x width): 8” x 4’, 10” x 
10" 12" x end 12” 
x 12”. Adjustable roll space setting 
up to %”. Double V-belt drive. 


Heavy, cast Meehanite frame ab- 


sorbs vibration, results in long life. 
Heavy duty alloy spring take-up. 


Unit is completely enclosed to elimi- 


nate dust and safety problems. 


Shiener Roasters 
and Dryers 


For roasting, calcining, and drying 
ores, clays, limestone, limestone 
mud, flotation concentrates; decom- 
posing oil sludge in the process of 
recovering sulphuric acid. Coal, oil 
or gas fired. Sizes to 23'6” inside 
diameter; up to 12 hearths. 


Manufacturing Division 


Vezin Sampler 


A continuous sampler for crushed 
feed. 10, 5 or 212% cut. 5 sizes, 20’ 
to 60’ dia., with capacities to ap- 
proximately 500 tons per hour. Will 
handle material up to 2%. Anti- 
friction upper bearing and replace- 
able bronze-bushed lower bearing. 
Easily replaceable rubber or abra- 
sion resistant steel liners for cutter 
and reject chute. Alloy white iron 
cutting lip. Easy addition of mixing 
barrel, operated from same drive. 


AND SMELTER SUPPLY CO. 


NEW YORK 17 


SALT LAKE CITY 1 EL PASO 
(122 E. 42nd STREET 121 W. 2nd Ss. 


“LICENSED manuractuntes AND SALES AGENTS in Canada, Australia, Sweden, England, South Africa 


“saues AGENTS in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Sisege) and in principal cities of the U.S. 
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P.O. BOX 1162: - 
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TOURNAPULL REAR-DUMPS: Avoilable in 3 heavy 
duty sizes for dependable off road hauling, B Rear-Dump 
carries 35 tons (31.7 met. tons), choice of 300 hp diesel 
engine with sliding gear transmission, or 335 hp engine 
with torque converter. Top forward speed is 30 mph (48.2 
kph). C Rear-Dump has 22-ton (20-met.-ton) capacity; 210 hp 
diesel engine with sliding-gear or constant-mesh transmis 
sion. Travel speeds are as high as 32.1 mph (51.6 kph). D 
Rear Dump carries 1 tons (10 met. tons). Its engine is 
rated at 138 hp. Manual transmission is standard. Machine 
travels at forward speeds to 29.5 mph (47.4 kph) 


TOURNAPULL SCRAPERS: Scrapers for Tourn 
apull prime-movers are available in 3 sizes: B Full- 
pak, 27 yd? (20.6 m3) capacity; C Fullpak, 18 yd3 
(13.7 m3); and D Tournapull, 9 yd? (6.8 m3), These 
scrapers are interchangeable with Rear-Dump, Bottom 
Dump, Flatbed, or lift-and- carry Crane 


These mining machines will help 
reduce your operating costs 


EK, the exacting requirements of mining, you need strongly built, 
dependable machinery. And for minimum costs, you need fast-working 
machinery as well. Strength, dependability, speed and effective 
use of power are built into every unit of the LeTourneau 
Westinghouse line: Tournapull scrapers, Rear-Dumps, 
Tournatractors, and Adams model graders. 
Check tl cal lucti bilit C TOURNATRACTOR: This 210 hp, rubber-tired 

nec le economica production ability you get tractor travels anywhere under its own power, at 
with these modern machines. Study the specifications. speeds to 17.2 mph (27.6 kph) forward, and to 7.2 
Ask for complete facts on the type of units mph (11.5 kph) in reverse. Attachments include 

: dozer blade, Angledozer, root rake, push-block, pow 

er-control-unit, winch, side boom, tree stinger, rail 
coupler, and snow plow. Tournatractor tows sheeps 
\ foot rollers, scrapers, rooters and other equipment. 


which can be used profitably in your operations. 


ADAMS MODEL MOTOR GRADERS: These 
are available in seven models, with hp from 60 to 
190. Standard models of heavy-duty type have eight 
forward speeds to 26 mph (41.8 kph), four reverse 
speeds to 13 mph (20.9 kph). A gear assembly for 
three extra low speeds is optional. The POWER-Flow 
660 has 190 hp engine with torque converter. It has 
forward speeds to 27.4 mph (44 kph). The Le- 
Tourneau-Westinghouse POWER-Flow 550 has 135 hp 
with torque converter. The handy 60 hp ‘220" has 
forward speeds to 18.3, reverse to 3.2 mph, Attach- 
ments for grader line include: snow plow, wing, 
“Snow-Blo" attachment for wing, scarifier, power- 
shift moldboard, bulldozer, rotary snow plow, and 
Jebco Elegrader (for sidecasting materials). The Le- 
Tourneau-Westinghouse Adams Model Traveloader 
picks up windrowed material for casting into trucks. 


POWER-Flow, Tournapull, Tournatractor, Angledozer, Fullpak— 
Trademark Reg. US. Pat. Off.; Adams—Trademark LA-1796-M-1m 


LETOURNEAU-WESTINGHOUSE COMPANY, 


A Subsidiary of Westinghouse Air Brake Company 


Where quality is a habit 
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For | extra high} strength 
use 
WICKWIRE 


...Save money...increase safety 


In many operations where wire ropes occasionally 
operate near their breaking strength, it will pay you 
to switch to Double Gray. If you use Double Gray 
on your present equipment, under equal load con- 
ditions, you'll get a safer, more economical opera- 
tion. That’s because Double Gray’s higher strength* 
allows you to operate with a greater safety factor — 
resulting in longer rope life and less equipment 
downtime. 


* Wickwire Double Gray Wire Rope is made of extra: 
improved plow steel. Fortified by an independent wire rope 
core of the same extra high strength steel, Double Gray rope 
has a 15°, higher breaking strength than the catalog breaking 
strength of an improved plow steel rope with IWRC. 


For your free copy of our informative new 
Double Gray booklet, write to: 
Advertising Department 
The Colorado Fuel and Iron Corporation 
575 Madison Avenue, New York 22, N. Y. 


PRODUCT OF WICKWIRE SPENCER STEEL DIVISION 
THE COLORADO FUEL AND IRON CORPORATION 


; ROPE. an THE COLORADO FUEL AND IRON CORPORATION—Albuquerque © Amarillo @ Billings 


Boise Butte Denver El Paso Farmington (N. M.) Fort Worth Houston e Kansas City 
Lincoln Odessa (Tex.) Oklahoma City Phoenix Pueblo Salt Lake City Tulsa Wichita 
PACIFIC COAST DIVISION—Los Angeles © Oakland ¢ Portland © San Francisco 


San Leandro ¢ Seattle © Spokane 


WICKWIRE SPENCER STEEL DIVISION—Boston ¢ Buffalo e Chattanooga @ Chicago 
Detroit Emlenton (Pa.) New Orleans New York Philadelphia 
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LOOK FOR THE YELLOW TRIANGLE 
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NC-1 MINE 
CAR TRUCKS 


_ every da y, every year more and more 
cars and are equippec 


“Ne matter whothie conti the purchase 
of new mine cars or locomotives...or whether 
you're thinking of upgrading existing equipment 
now is the time to the . 
of National devices. 


For every day cost-conscious operators everywhere 
are switching over to National devices because 
ot know they get more out of their equipment _ 

investment per workshift per day 


NATIONAL CASTINGS COMPANY. 


Established 1868 Clevelane 6, 


Ge WILLISON AUTOMATIC COUPLERS RUBBER ‘CUSHIONED UNITS waco STEEL LINKS 
(SWIVEL HITCHINGS © MINE AND INDUSTRIAL CAR TRUCKS NACO STEEL WHEELS 


Notional Malleable and Stee! Costings Company . 
CANADIAN SUBSIDIARY. of Conodo, id. 128 Simcoe St. Toronto 1, Ontorio. 


AUTOMATIC COUPLERS 
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STEEL WHEELS le! 


with exclusive power and control features! 


6-cylinder diesel 


POWET 105-hp fully-proven 
D-554 engine—full 20,500 Ibs drawbar 
pull. 


Precision control 

Foot Decelerator for instant speed changes 
—fast ‘‘Shuttle-Bar’’ forward-reverse 
travel. 


New high visibility color. Optionally 
available in either Federal yellow or 
International Harvester red at no extra 
cost. 


6-speed full-reverse 
transmission 20° higher 


reverse speeds. A speed for every work 
or travel need plus fast ‘‘Shuttle-Bar”’ 
direction changing! 


1,000-hour lube 
interval, heavy- 


duty track rollers 
. . . heavy-duty, long-life bushing type, 


with extra capacity lube reservoir. 


...and heres the pay-of? for you... 


me 
2 
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You move speed 


NEW 


Exclusive six-speed “single 
stick” shift... forward and 


reverse ‘Shuttle-Bar’”’ 
You shift throu 


forward or reverse- 


gh all six speed ranges of the new TD-15— 
-with a single lever. Shift 


planned for gear-changing ease and speed with a fast sweep 


pattern 1S 


of the hand—to give you instant use of the speed you need. 
To spec he work-cycle and take full advantage of fast 
shifting, you simply push or pull the “Shuttle-Bar’’—to 


hange TD-15 forward or reverse instantly 


For ‘easing up" on 
power and speed 
without letting go 
of steering levers 
or other controls, 
simply use the op- 
tional ''no hands” 
Foot Decelerator! 


1,000-hour lube interval, 
heavy-duty, track rollers 


Nor just another “claim”. . . International now combines 
heavy-duty bushing design, exclusive cartridge-type metal-to- 
metal seals, and king-size lube reservoirs, to offer the industry 
the first heavy-duty type roller as standard equipment on 
the TD-15. Thick shells for safe build-up and exclusive 
pressure relief passages for flush-out and prevention of seal 


damage from power lubricators are part of this new design. 
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whole new range 


capacity and control 


Smooth 6-cylinder...BIG 105 IH diesel horsepower 


You get 6-cylinder smoothness from this new Internauonal gasoline conversion starting. Here's an engine built for 


D-554 diesel engine that powers the new TD-15. This fully- long life, big capacity Output! 


‘ 
proven power plant produces its 105 net hp at 1,650 rpm New power, strength, control, and relia- 
one 
features famous International 45-degree angle operation bility features like these show you how and why the 
105-hp TD-15 tops its You move in on a new range of 
full-flow lubrication, Closed pressurized cooling, exclusive : 
heavy yobs—material-moving, land-clearing, hauling, load- 


Win plunger Tuch INJECTION Mer Inv’, CXCAVATING logging mining that no longe belongs 


balanced cronkshaft, positive valve rotators, and all-weather to next-size-bigger crawlers! 


. and New high visibility color. Op- 
tionally available in either Federal yellow 
or International Harvester red at no 
extra COST. 


proof, 
getinthe 
comfort cushioned 
seat, 
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Compare ID-15 | 
performance to anything 


Prove to yourself you can move in on, and speed up, 


celerator and see what a helper this feature can be for 
a whole new range of heavy jobs—with new TD-15 


actually speeding up operations—by reducing de- 


capacity and control. Put the TD-15 through its 
paces—compare power, speed, capacity, and control to 
anything else on tracks in the 100 hp field. The 
6-speed full-reverse transmission and ‘‘Shuttle-Bar”’ 
will show you on-the-job how fast, easy, and profit- 
able shuttle-cycle operations can be! Press the de- 


clutching and shifting time! Measure sintered metal, 
dry-type clutch full power transfer efficiency and 
maintenance, ease and economy to any other crawl- 
er's clutch—wet or dry! See your International Con- 
struction Equipment Distributor for a new TD-15 
demonstration! 


International Construction Lgupment 


International Harvester Co. « 180 N. Michigan Ave. « Chicago 1, Ill. 


A COMPLETE POWER PACKAGE: Crawler and Wheel Tractors . . . Self-Propelled 
Scrapers and Bottom Dump Wagons... Crawler and Rubber-Tired Loaders .. . Off- 
Highway Haulers ... Diesel and Carbureted Engines ... Motor Trucks... Farm 
Tractors and Equipment. 
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is the quality standard for portable power and mining cable 


Aboveground or underground, no other portable cable ex- cord reinforcement adds extra mechanical strength. Super 
ceeds General Cable’s Super Service in durability and long Service is available in a complete line from 600 V to 15 KV. 
service life! Wear, cutting, abrasion and other mechanical 


abuse are shrugged off by the mold-vulcanized neoprene GENERAL CABLE CORPORATION 


Supertuf sheath. Unbeatable resistance to water, oil, acids, 420 Lexington Avenue, New York 17, N.Y 
alkalis, flame, sunlight and weathering. And double-layer Offices and Distributing Centers Cuabieitina 


DECEMBER 1958 
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for quality and service...specity GENERAL ° CABLE 
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RIPPING 


This CAT No. 977 Traxcavator increased production 30% 


Dixie Mines, Inc., one of the nation’s largest produc- 
ers of hi-grade mica, was using a competitive machine 
until last year in one of their mines. This mine, near 
Heflin, Alabama, is under the direct operating super- 
vision of the firm of Bailey and Van Horn. Then a 
Caterpillar No. 977 Traxeavator with No. 6 Ripper 


was put to work. Result: 


“By using the No. 977 we have upped our produc- 
tion 3057.” says Joe W. Bailey, resident manager. “Tt 
loads faster, lifts faster and is mobile. Besides working 
the overburden and the mica bearing pegmatite, we 
use it to feed the mill at night. build dams, maintain 
roads and many other jobs. Its a good all-around 
machine —and were happy with the freedom from 


down time and low cost of operation. 


The No. 977 rips the tough pegmatite then loads 
it into trucks. During a ten-hour day. production ay 
erages 500 cu. yd. The material is put through a jaw 
crusher, washed and screened. leaving a concentrate 


of mica as residue. 


The No. 977 works at such a money-making pace 


DIGGING 


because its built from the ground up as a loader- 
excavator, not just a tractor with bucket attached. 
\bout 26 sq. ft. of ground-gripping track provide tre- 
mendous traction to crowd the 2!4-yd. bucket. full 


every time, get away fast. 


In addition, operator comfort means that this fast 
pace is maintained. He has a high seat with excellent 
visibility of all bucket positions. Controls are easily 


reached—bucket control a one-hand operation. 


Your Caterpillar Dealer has three sizes of Trax 
cavators in his line. Get the full story on them today. 
Have him demonstrate on your job. Count on him 


for fast service and quality Caterpillar parts. 


Caterpillar Tractor Co., San Franciseo, Cal.; Peoria. IL, U.S.A 


CATERPILLAR 


Caterpittar, Cat and Traxcavator are Registered Trademarks of Caterpiiiar Tractor 
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See ASARCO first 

buying. smelting. ane 
refining all types of ores: 
GOLD, LEAD, 
COPPER AND ZINC ores 


> and concentrates. blister 
copper. niattes and residues 


2? Smelters and Refineries 


uted for small lois or carload quantities... 


LEAD SMELPERS 
Selby, California 
Leadville, Colorado 

Alton, 

Fast Helena. Montana 

El Paso, Texa- 
Chihuahua, Chih... Mexico 


san Luis Potosi. S.L.P.. Mexico 


ZINC SMELTERS 


Amarillo. Texas 


Corpus Christi, Texas 
Rosita. Coah.. Mexico 


COPPER SMELTERS 
Hayden, Arizona 

Paso, Texas 

Tacoma, Washington 

San Luis Potosi, S.L.P., Mexico 


LEAD REFINERIES 
Selby, California 

Omaha, Nebraska 

Perth Amboy. New Jersey 
Monterey, N.L.. Mexico 


COPPER REFINERIES 
Baltimore, Maryland 
Perth Amboy, New Jersey 


Tacoma, Washington 


See management 

at above locations 

or write to main office. 
American Smelting and 
Refining Company, 

Ore Purchasing Department. 
120 Broadway, 


New York 5, 
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WHERE THERE’S BUSINESS ACTION THERE’S A BUSINESSPAPER 


One of the stepping stones to success is the ability to get 


the inside word on what's going on in your business. 
There's no better source for that word than the business- 
paper serving your particular field. 

In fact, there’s no other source so complete, so timely, so 
authoritative. For facts. For news of the trade or industry. 
For fresh ideas in design. engineering, production, market- 
ing. For the special information a man in any business 
needs to make decisions. 

The man on the rise, like the man on top, reads his business- 
paper .. . searchingly. carefully, thoroughly. Searchingly, 


One of a series of advertisements prepared by THE ASSOCIATED BUSINESS PUBLICATIONS 
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for information he must have. Carefully, because he’s 
reading for profit, not for pleasure. Thoroughly, because 
he wants to know. what's in it for me? And, for these 
reasons, he reads the advertising with the same intense 
concentration he devotes to the editorial pages. 

To keep on rising in your field take out your own sub- 
scription to your businesspaper. Then read every issue. 
Searchingly. Carefully. Thoroughly. 


MINING WORLD 


MINING WORLD 
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For drifters, sinkers and stopers... 


DECEMBER 1958 


REMOVABLE 
ROCK BITS 


NEW TIMKEN’ 
THREADED BIT 
CLEARS CHIPS 
FASTER TO DRILL 
MORE HOLE- 
PER-BIT 


When you use this new Timken* bit you 
drill rock—not chips—because chips clear 
faster. Its newly positioned 5 front holes 
jet-propel air or water against the rock face. 
And deeper, wider wing clearance and deep- 
er relief under the heel help clear the chips 
extra fast. This quick wash-back ends the 
problem of clogged drill steels, protects 
your bit skirts against damage, lets you 
drill more feet-per-bit. 


You get even more hole-per-bit because 
new special analysis carbides give this new 
Timken threaded bit greater resistance to 
shock and wear. And you can recondition 
it many times. Its redesigned heavier wing 
speeds drilling. Improved thread contact 
cuts breakage to a minimum. 


For drifters, sinkers and stopers, this 
new Timken threaded carbide bit is the one 
to give you more hole-per-bit. For a free 
brochure that gives all the details write The 
Timken Roller Bearing Company, Rock Bit 
Division, Canton 6, Ohio. Cable address: 
“TIMROSCO”. 


FOR OTHER TOUGH DRILLING JOBS 


Improved Timken all steel multi-use 
bit gives you lowest cost per foot- 
of-hole—with correct, controlled 
reconditioning—when you can 
drill full increments of steel. 


New Timken tapered socket bit is re- 
movable for full steel life, tapered for 
more secure union, and has same new 
frontal features as threaded bit. It’s fai 
theair-leg bit of the future—here today! 
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Traylor Ball Mills are made in two 
general types—overflow and diaphragm 
discharge. They are designed and built 
to be used for either wet or dry grinding. 
Shells are of all welded steel construc- 
tion. The trunnions are cast integrally 
with the detachable heads. Main bear- 
ings are made of Meehanite* metal, each 
fitted with a high pressure Alemite pump. 


ABLE 


BALL MILLS 


Driving gears are steel, precision cut on 
our Maag gear generator. Mills may be 
fitted with drum feeders, scoop feeders or 
a combination of the two. 

Traylor-made Grinding Mills can be made 
in any size to meet any requirements. 
Write for bulletin No. 11-121 for infor- 
mation on Ball, Rod, Compartment and 
Tube Mills. 


TRAYLOR ENGINEERING & MFG. CO. 


2022 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 


Canadian Mfr.: Canedian Vickers, Ltd., Montreal, P.Q. 
7 4 


PRIMARY GYRATORY CRUSHERS JAW CRUSHERS t NDARY GYRATORY CRUSHER 


BALL ROTARY KILNS APRON FEEDERS 
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CORE RECOVERY 


IN “HARD T0 CORE” 
FORMATIONS 


Christensen adapts 
equipment to deliver highest 
| percentage core recovery 


Phis is the result of a Christenset 


operatol lapt equipment to the job. Whe- 

ther it is soft formation or hard abrasive fractured 

rock, Christensen know-how is always available to 

help you increase core recovery and operate at 

“less cost per foot,”’ regardless of operating condi- 

tions. Call or write the Christensen field con 


Every dollar invested in exploration is 
spent for the sole purpose of evaluating 
ore reserves. To properly analyze the 
ground below the rig, the geologist must 
have ‘‘good” cores. Christensen’s 442” x 
3” B-3018 barrel delivers best possible 
cores in soft formations. For more de- 
tailed information write Christensen Dia- 
mond Products. Specify No. SF- 967 


Diamonds Mean, “Less cost per foot.” 


937 SOUTH SECOND WEST SALT LAKE CITY. UTAH 
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Part of a huge ore handling system at Seven Islands, Quebec, this is one of two 60” wide boom type belt bal 
conveyors which feed ore directly into a ship's hold. The twin boom ship loading system delivers 8000 T.P.H. : 


THE BIG NAME BULK HANDLING 


MANGANESE a ENCLOSED TYPE 
: BELT CONVEYORS CARRIERS STEEL PAN FEEDERS TUNNEL GATE SWIVELOADERS HOLDBACKS 
MINING WORLD 
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FROM MINE TO MILL--THE S-A WAY 


Swift, economical handling of vast ore tonnages made possible with 
conveying equipment conceived and engineered by Stephens- Adamson 


The fantastic ore tonnages being carried today from mine to mill, have 
been made possible largely thru the employment of ingenious conveying 
machinery. STEPHENS-ADAMSON is a chief contributor to the science of 
bulk materials conveying by developing concepts and equipment in gen- 
eral use today by metal, coal and mineral miners throughout the world. 
Heading a long list of outstanding S-A engineering achievements 
is the first ball bearing belt conveyor carrier which made the long distance 
belt conveyor feasible. It opened the way for the most practical, lowest 
cost method of bulk material transportation ever conceived by man. The 
magnitude of this accomplishment is scarcely measureable in our era of 
high-speed production and insatiable demand for raw materials. As an 
appropriate sequel, S-A followed up by designing and building the 
longest underground belt conveyor system in the world! 
STEPHENS-ADAMSON has earned its big name the hard way — with er dump discharges ore to a grizzly which 
permits minus 5” ore to fall directly to this 
engineering skill — by building quality equipment for 57 years. That's 72” wide pun 
why, if you have a conveying problem, your interests will be served best — stepHens. ADAMSON builds feeders in any practi- 
by the men who know conveying best — the men from S-A. cal width or length to handle any size ore lumps. 


This S-A belt conveyor system operates at the This 1200 foot long inclined S-A belt conveyor One of the finest ore unloading docks in the 
1200 foot level of a Menominee Range mine. delivers primary crushed ore to storage at a nation is at Curtis Bay, Md. The conveying sys- 
It is the second of two similar conveyor sys- secondary crushing plant. Belt is 48” wide tem was engineered and built by S-A. Ocean- 
tems installed since 1946. The 36” wide belt and total lift is 190 feet. Headshaft is pro- going vessels are unloaded and their cargoes de- 
rides on S-A carriers. Capacity of the system vided with an S-A hold-back to prevent belt livered to waiting rail cars. Belt conveyor corries 
is 250 T.P.H. with ao belt speed of 200 F.P.M. reversal under load in case of power failure. material almost 900 feet to car loading station. 


EQUIPMENT 


S-A district or main plant offices 
can supply complete information on 
any conveyor product or any phase 
of ore handling. Just write or call. 


MEG. CO. 
MAIN OFFICE AND PLANT 

13 RIDGEWAY AVENUE 

AURORA ILLINOIS 


LOCATED IN: 
ALE 


LES, CALIFORNIA 
EVILLE, ONTARIO 
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stronger, safer, 


AT LESS COST 


strength—when anchored in mine roofs or walls, CFal Rock 
Bolts provide maximum resistance to load with a minimum 
of displacement. Pattin expansion shells double the usual shell 


expansion, grip twice as hard. 


safety —high strength steel, (to American Standard Specifications 
a for Roof Bolting Materials sponsored by American Mining Con- 
gress), provides ample factor of safety...fully safety-tested...proven 
in use throughout widespread applications... CFal Rock Bolts elim- 
inate the danger of timbers bending or buckling under load. 


space-saving — cumbersome, space-consuming timbering methods 

may be unnecessary. CFal Rock Bolts permit maximum utilization 

of available work space and ventilation facilities. 

cost-saving—less bulky, easier to haul and install than heavy 
a timbers. When used with Realock Metallic Fabric for lagging, 
| CFal Rock Bolts offer proved initial-cost savings up to 35% 
over timber sets. 

OTHER CFal PRODUCTS FOR THE MINING INDUSTRY 


CFal Grinding Balls *CFal Grinding Rods Wickwire Rope Mine Rail 
and Accessories * CFal Industrial Screens * Realock Metallic Fabric 


space-saving support... 


at Expansion Type Rock Bolt 
attin Type D-] expansion shell 
holes with ri 


with 
for 1%" 
g or tett han h 

allow tightening by left-hand 
machines). Also available 
for use with %” and Ye" | 
diameter . . 
Rock Bolts. 


to 
n of drilling 

the Pattin D-5 shell 
bolts in holes of 15%’ 
- and CFal Slot-And-Wedge Type 


ALSO, for your convenience, 
CFal SLUSHER PINS 


When you make your own slusher pins, the cost may be 
high and you may not get the best possible results. As 
a customer service, CFal makes available Slusher Pins 
made to the same high standards of quality, performance 
and minimum cost as our Expansion Type Rock Bolts 
Modified CFal Rock Bolts also make excellent hangers 
for such equipment as air and water pipe, electrical 
cable, vent tubes and ventilating fans 


consisting of a %" bolt 


CFal Slusher Pin 
threaded at one end, and a 2%"'|.D. eye formed 
and welded on the other end. These are anchored 
in 1%” diameter holes by means of Pattin 
Type D-1 expansion shells, and successfully 
withstand the pull from slusher drums. 


A 20-min. Rock Bolting color movie “Make Mine Safety”’ is 
available for showing, through the offices listed below. 


THE COLORADO FUEL AND IRON CORPORATION 


Albuquerque * Amarillo * Billings * Boise Butte * Chicago * Denver El Paso Ft. Worth Grand Junction * Houston 
Kansas City * Lincoln * Los Angeles * New Orleans * Oklahoma City * Oakland * Phoenix - Portland + Pueblo 
Salt Loke City * Sen Antonio * San Francisco * San Leandro * Seattle * Spokane * Wichita 

CANADIAN REPRESENTATIVES AT: Calgary * Edmonton * Vancouver * Winnipeg 
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Mining World 


THE IMPORTANT MINING MAGAZINE EVERYWHERE 


——INTERNATIONAL PANORAMA 


DARWIN, AUSTRALIA—A joint Australia-New Zealand geologic! 
Survey team has discovered low-grade phosphate deposits on Bellena 
Island in the British Solomon Islands. 


WENATCHEE, WASHING LON—The Old Buckhorn magnetite mine is 
to be reopened by Western Stevedoring Company and Pacific Quarries 
Limited of Vancouver, British Columbia. Iron ore will be mined and 
shipped to Canada tor milling with concentrates shipped to Japan 


QUEENSTOWN, CAPE PROVINCE, UNION OF SOUTH AFRICA 
Gold reportedly has been discovered 50 miles north of here. Nearest pre- 
viously known gold deposits are at Mount Ayliffe 150 miles to the east. 


RAY, ARIZONA—Kennecott Copper Corporation’s Ray Mines Division 
continues On a Major expansion program with start of construction for 
ore loading bins, crushing plant extensions, and flotation mill additions 
to raise capacity to 22,500 tons per day at Ray and Hayden 


JEFFREY CITY, WYOMING—Fremont Uranium Corvoration has de- 
veloped a new uranium district 30 miles southwest of the Gas Hills dis- 
trict. Shallow ore bodies are being mined by open pitting 


CARLSBAD, NEW MEXICO—International Minerals and Chemical 
Corporation, the only commercial producer of langbeinite in the world, 
has just mined its 10,000,000 tons of this ore. 


ANCHORAGE, ALASKA—Jron ore has been found by drilling a geo 


physical anomaly outlined by Humble Oil and Refining Company in the 
Dillingham district. 


COPIAPO, CHILE—Mitsubishi Metal Mining Company is forming a 
new company to develop, mine, and shiv iron ore to Japan from the Las 
Andrianitas deposits. Shinments eventually will reach 1,000,000 annual 
tons with 1960 shipments set at 325,000 tons 


BUTTE, MONTANA—tThe Anaconda Company has reopened its 
Anselmo zine mine and increased production at the Mt. Con and Berkeley 
copper mines by working six days per week. 


FRIEND'S STATION, TENNESSEE—American Zine Company of 
Tennessee’s Young Zinc mine has produced its 1,000.000th ton of ore 
Daily production is planned to be 4,000 


MOAB, TAH—Standard Uranium Corporation’s recent exploration pro- 
gram at the south end of its Big Buck mine has developed an estimated 
300,000 tons of high-grade ore. 


BINGHAM CANYON, UTAH—Kennecott Copper Corporation sold 
390,900 tons of copper in first nine months this year and produced only 
357,400. To increase output the Utah, Chino, Nevada, and Ray divisions 
have been placed on a seven-day production week. 


KELLOGG, IDAHO—The Bunker Hill Company plans to build a 
$10,000,000 fertilizer plant to utilize Bunker Hill’s sulphuric acid and 
western phosphate rock to produce a variety of phosphate fertilizers. The 
200,000-ton annual plant is scheduled for production by July 1960. 


BAGUIO, REPUBLIC OF THE PHILIPPINES—Itogen-Suyoc Mines 
produced a record tonnage of gold ore—19,319 tons—at its Itogen mine 
in September. 


LA PLATA, COLORADO—Bear Creek Mining Company has located 
30 copper claims in the La Plata Mountains to cover a large deposit of 
copper. Bear Creek is Kennecott Copper Corporation’s exploration sub- 
sidiary 


GRAND RAPIDS, MINNESOTA—Jones & Laughlin Steel Corporation 
is building an 800-long-ton-per-hour iron ore concentrator at its Lind 
Cireenway mine 


In January — How Western Gold Mines 
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Bear Creek Stakes Arizona 
And Colorado Cu Claims 


Bear Creek Mining Company's field 
veologists id land crews have been busy 
during the last three months staking cop 
per claims near Wickenburg, Arizona 
ind in the La Plata Mountains near La 
Plata, ( oloradk 

In Arizona some 200 claims were | 


cated about 14 miles from Morristown on 
the Castle Hot Springs Road. Company 
engineers ind geol gists headed by Ray 
Robinson ot Lin son geologic il 
ind geochemical surveys. Several type 
of geophysical surveys are being made te 
orrelate geological findings. Both igneous 
rocks and pre Cambrian basement crop 


out in the area under investigation These 
claims are believed to be within a few 
miles of where Cerro de Pasco Corpora 
tion found copper sulphide mineralization 
long and near the contact of schist and 
intrusive igneous rocks 

The Colorado claim staking in the 
California mining district of La Plata 
County was directed by Ray Gilbert 
Bear ¢ reek’s Denver explor ition division 
More than 600 acres have been staked 


geological and geophysical surveys 

While the district is best known for the 
high grade gold-silver ores mined at the 


May Day Gold King. Bessie G, and Idaho 
mines disse minated be dies ot platinum- 
bearing chalcopyrite have been found 
ind are believed to be of more interest 
to Bear Creek than the gold veins and 
replacement bodies 


Bunker Hill Will Build 
Phosphate Fertilizer Mill 


The Bunker Hill Company is planning 
to build a 200,000-annual-ton fertilizer 
plant in the northwest, probably in south 
central Washington, Production is sched- 
uled for July 1960 

This is a logical expansion by Bunker 
Hill to utilize low-cost sulphuric acid 
produced from roaster gases at the firm’s 
lead and zine smelters at Kellogg, Idaho 
Present acid plant production of 100,000 
annual tons can easily be increased by 
utilizing all STiie lter gases tor ac id. 

The new plant will manufacture a 
wide variety of phosphate fertilizers in- 
itially using a variety of purchased west- 
em phosphate rock and concentrates 
The Bunker Hill geological staff has 
been checking phosphate deposits and it 
is very possible that Bunker Hill will get 
into phosphate mining for the new plant 
if a suitable ore body can be discovered 
and controlled by the firm 

John D. Bradley, president, has an- 
nounced that William G. Hewitt, re 
cently hired as a marketing analyst, will 
play an important part in the new ferti 
lizer program. 


U,0, in Grand Canyon 
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Lake Asbestos 


ASARCO Opens a New Mine and Plant 


But Only After...... 


e Black Lake was moved into new, man-created basins 


e Becancour River which fed and drained the lake was 
shifted into new, wider channels 


@ Four Dams were constructed for flood control purposes 
e A highway was built to replace the road around the lake 
e And 27,000,000 yards of lake bottom was dredged 


Litke Asbestos of Quebec, Ltd 
dedicated new open pit and milling 
facilities at Black Lake, Quebec, in 
October, capping a $36,000,000. proj 
ect which extended over a 4 vea 
period. The new mine and plant will 
produce 100,000) tons of fiber per 
year, and this will contribute about 
10 percent to Canada’s output of this 
essential raw material. Shakedown 
runs at the mill began on July J, 
1958. Today the plant is operating 
on a fully commercial basis 

The project is unique in that the 
ore bodies were under al lake whic h 
was the kev feature in the drainage 
system of a populated area. Readying 
the deposits for open pit mining ulti- 
mately will involve removal of about 
37.000.000 cubic vards of overburden 

30,000,000 cubic vards by dredging 
and pumping, and 7,000,000 yards 
by power shovels and trucks. The 
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chnormous amount of mud, silt) and 
hac ial till to be dredged control of 
drainage during dredging, the need 
to cope with drainage problems in the 
area and to provide for flood control 
to replace the regulating effect of the 
lake, posed unusual engineering prob 
lems and required a tremendous cap 
ital investment 

The developm« nt is an outstanding 
example of international cooperation 
whereby Canadian natural resources 
ire being brought into use for the 
benefit of Canada through the invest 
ment of American capital and the uti 
lization of the engineering skills of 
both nations. Under the agreement by 
which Asarco undertook the venture 
in conjunction with United Asbestos 
Corporation, Ltd.-the company hold 
ing mining rights to the Black Lake 
deposit Asarco is to supply the ne 
essary capital for the development of 


~ 


the property ind operate it: for thre 
lite of the ore bodies on a profit 
sharing basis 

The Province of Quebec, where 
Black Lake is located, produces about 
60) percent of the world’s asbestos 
fiber. Just north of the “lake?” which 
was about 2 miles long by a half-mile 
wide. is the town of the same name 
Black Lake (population, 5,000), ana 
1 miles further north is the town of 
Thetford Mines (population, 20,000 
In this Thettord Mines-Black Lake 
mine district, production of asbestos 
is the principal industry; there are 
seven mines and mills in the area, and 
huge tailings piles give evidence ol 
long vears of working these deposits 
Another prin ipal mine district is some 
$5 miles to the south, at Asbestos 

Since asbestos deposits have been 
mined on either side of Black Lake 
for many vears, it was a reasonable 
assumption to expect that the ore 
extended under the lake. Until a few 
vears ago, the tremendous engineer 
ing problems and costs involved in 
developing such submarine deposits 
precluded exploration under the 500- 
acre lake However the SUCCESS ot the 
draining and dredging operations to 
recover iron ore from deposits in the 
Steep Rock area in Southern Ontario 
(near the Minnesota border) made the 
Black Lake potential seem more fa 
vorable to Canadian engineers. Con- 
sequently the area covered by Blacl 
Lake was staked January 1, 1948 
and, with mining rights granted by 
the Crown, the first test hole was 
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Change house 


Prin 


DOWN THE HOLE drill rig is used for 
blasthole work Secondary blastir 


is 
lone with Travel Drills 


drilled in August of that vea Explo 
ration Was carried on during the win 
ter months by drilling with drill rigs 
set on the ice. At this time, the United 
Asbestos ( Orporation Ltd. was formed 
ind funds were obtained through pub 
lic subscription to carry on this work 

\ 6-foot by 16-foot shaft was started 
on the east side of the lake for under 
ground exploration in 1950 and com 
pleted in the spring of 1951 at a depth 
of feet from the shaft collar 
Underground development followed 
as tunnels and drifts were drilled to 
explore this deposit, known the 
“A” ore body Another ore body, 
known aS ore body. WaS located 
beneath a granite ishind on the west 
side of the lake. A third ore body is 
indicated in the center of the lake 
but this needs further development, 
and only the two ore bodies figure in 
present plans. 

United Asbestos, most of whos« 
shares are owned by Canadians, had 
invested $1,000,000 to $2,000,000 in 
exploration operations, but did not 
have the tremendous capital needed 
to bring the property into full produc 
tion. Seeking financial and engineer- 
ing aid, it brought the development 
to the attention of Asarco. United 
Asbestos granted Asarco an option to 


provide the necessary funds for de 
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\ PUDDLE is all that remains of Black Lake today after 55,000,000 gallons of water 


ind the overburden were removed. The mine 


is expected to produce about 1,350,000 


tons of ore per veal PAH shovel and Ene lid truce ks ire shown above 


velopment of the property and oper 
ate it on a profit-sharing basis. 

Following checks on the explora 
tion already done, further drilling 
and actual milling of ore to determine 
\ ield. value. ty pe ot equipment needed 
tor the job, etc Asarco exercised the 
option May, 1954. By this time 
some 120,000 feet of diamond drill 
ing, part surface and part under 
ground, has been carried out, and 
30.000 tons of ore had been mined 
for pilot plant testing. The existence 
of deposits sufficient for vears 
open-pit operations had been estab 
lished. 

Construction Aggregates Corpora 
tion of Chicago, the company carry- 
ing on the Steep Rock dredging, was 
granted the contract for dredging 
CAC’s contract called for construction 
of a suction dredge to remove the 
silt from. the Jake bottom, to 
drain the lake prior to the start of 
open pit mining of “A” and “C” ore 
bodies. Open pit mining was selected 
over underground mining on the basis 
of the geology of the area and other 
factors. But in either case, it would 
have been necessary to remove the 
mud and silt to guard against con- 
tamination of the asbestos by organic 
matter that would char at the high 
curing temperature employed as 


bestos processing, and degrade the 
product. 

Although dredging will) continue 
until early 1959, the lake was low 
enough in mid-195S8 to permit) the 
start-up of mining and of tune-up op- 
erations in the mill. Open pit mining 
should be possible for about 20 vears: 
after that underground methods will 
probably be necessary. Ore reserves 
are presently estimated at 42,000,000 
tons. 

Prevention of contamination is very 
important in asbestos mining and mill- 
ing, the ore body must be carefully 
cleaned before it is blasted, crushed, 
and milled. Workers even have to go 
into compounds set aside in enclosed 
areas of the mill for a smoke. 

The ore being mined at present is 
from two of the three known. ore 
bodies under Black Lake. The stand- 
ard method of mining is by quarrying 
in 40-foot benches. 

One ore body starts at an elevation 
630 feet, the other at about 670 feet. 
Original lake level was at 750 feet; 
now is about 620 feet; and will be at 
530 feet when completely drained. 
Open pit operations will go down 
about 500° feet, and then may be 
extended another 500 feet, by under- 
ground methods. 

Primary blast holes are drilled 6%- 
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MILL BUILDING is 130 feet high, 260 feet long and 150 feet wide. The $9,200,000 


undersize from. this screening report 
to a fiberizer which breaks the rock 
pact high-speed Havemag 
hammer The hammer mills 
have a more severe action than the 
crusher, hence they are not used until 
the longer. more valuable fibers have 
heen removed, Ore from the fiberize: 
is fed to shaking screens where fiber 
IS pulled out by suetion 

Asbestos is cleaned and graded by 
feeding the fibers to evelone collec 
tors. The heavier fractions, Comprising 
locked fiber and rock, fall vertically; 
air suction draws the lighter asbestos 
fibers off sidewavs to be graded ac 
cording to length by passing through 
flat or rotary screens. 

The grading screens three 
sections, each of which is covered 
with a wire cloth of a different mesh 
Fibers fed into one end of the screen 
ire agitated) by revolving paddles 
which force the short lengths through 
the screen of the first section and eject 


plant was be ( itic remote the at the cad. Each 
crade falls on a flat cleaning screen 
where sand, dust and unmilled splin- 

in. diameter. They are spaced at LO operate under both dry and wet stor ters are removed 

to 15 feet with a burden of 20 to 30 a Waste from all) screening opera 

feet. Secondary blasting and blocl \ir separation is the most Important tions, normally about 9O percent of 


holing is done by tractor-mounted 
\ igon drills ind by Pravel Drills Ore 


process mill 


passes OVO] sl iking SCTCCHS equipped 


Dry crushed ore the original ore, is conveyed to tail 


ings dumps. One of the unique fea 


is loaded into 25-ton « ipacity reat vith powerful air suction hoods. Vi tures of the Lake Asbestos mill de 
dump trucks by 4-cubic-vard capacity bration screens out sand, while fiber sign is that approximately 35 percent 
shovels and dumped into a 100-ton rises through the screen bed until of the original feed can be rejected to 
capacity ste el] hoy ped type chute removed as the travels under the tailings after the third screening Oper 
Major considerations in plant con hood. Sereens are kept from blinding ition. This relieves the third and 
struction were prevention of contami by rubber balls under the screen sun fourth stage milling machines of a 
nation and strict quality control meas face. These bounce against the under considerable load and minimizes sand 
ures. Primary tunetion of milling is to ide of the screen on perforated plate dust and rock powder 
separate fiber from the serpentine Aspiration from sereens is accom The fiber blending the 
host rock. Ore crushed to minus 2 plished by, exhausting tir from: the top race rs. is sereened and litted mito 
inches in two tages 120.000-ton cevclone collectors through i bay evclone collectors which discharge 
vet storade pile thead of the dries filter chamber at top of the mill into finished fiber bins There are 
ction permit blending of ore trom Minus 2-ineh ad to the mill is fourteen such bins The diiterent 
the two pits, also provides surge ca delivered to three identical rock lines standard grades—spinning (Group 3 
pacity for the treatment plant. Third It undergoes third-stage crushing to shingle (Group 4), paper (Group 5 
stage crushing, drying, milling and inch, then is passed over a shaking stucco and plaster (Group 6), and 
finished fiber Wire hy iret ill screcnh equipped with it suction hood shorts Group ire collected the 
the same building. Automatic feeder to remove the fiber. Oversize and bins. 


Why ASARCO Participated in Black Lake Development 


Profit was the primar motivating force behind 
ASARCO’s decision to undertake development of the 
Black Lake deposits. But there were other important rea 
sons. Black Lake offers ASARCO a raw material product 
that is less evelical than non-ferrous metals. A further 
ulvantage is the relatively steady price of asbestos. These 
facts will lend greater st ibility to ASARCO?’s sales pattern 
lo ASARCO the. entire project was a challenging op 


portunity to put its capital and engineering resources to 


vork in a new field. The program for developing the 
isbestos de posits ré presents t mayor step toward further 
diversification of ASARCO’s industrial interests 

In entering this field, ASARCO will continue its bas 


COM pany policy of supplying Taw materials to industrial 


consumers. ASARCO will not itself make asbestos end 
products. This will give it a sales advantage over many 
other basic asbestos producers who are also large factors 
in the asbestos products industry as well. In contrast to 
such captive production, all the Lake Asbestos output will 
be available to industrial users. 

The consumption curve of asbestos forms an interesting 
background U se ot asbe stos products has been Yrowing 
ind is expected to continue along this line in the future. 
B] ick Lake asbestos is of high quality say company ot 
ficials. In terms of return to the company, it is indicated 
tha 
$] 

| 


the average price of fiber produced will be about 


t 
30 per ton. This will yield a gross annual return of 
S13 


100.000 based on 100,000-ton yearly production 
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SUCTION DREDGE, known as Fleur de Lis, will have paid terial would have cost three times as much as dredging. It is 
for itself when the job is finished, say engineers, because they likely that other work will be found for the dredge elsewhere 
leulate that mechanical removal of the mi unmount of ma it can be dismantled and shipped 


Lake Asbestos 


How The Hydraulics Problems Were Solved 


Although Black Lake is 
with Steep Rock 
r job 


mevit 
ompared which IS 
i large Not only 


. it the first to ¢ mploy suction dredg 


it stands alone 


Ing to uncover but it 4s 


ishe stos ore 


ilso ue in the comple xitv of 
hydraulics problems involved. The 
Black | ake area has «tht annual ral 


fall of 44 inches compare d with about 
20 for Steep Rock. It is a more popu 
lous area than Steep Roe k so that the 
ethect of 


terms 


alterations in drainage 


pat 
other 
had to 
he considered. the 
of the lake and has to be 
carefully terraced to protect the min 
pit from the whereas at 
Steep Rock an area with solid rock on 
either side 


on existing and 


towns 
factors involving settled 


‘| he 


1S sott 


areas, 
mate rial on 
sicle 
ing slides 
has been gouged out. 
The towns of Thetford Mines and 
Black Lake in the valley of the 


Becancour River which drains a 40-50 


are 


square mile area. The river originally 
flowed into and out of Black Lake in 
its route to the St. Lawrence River 
75 miles awav. With the lake to be 
drained eventually the Becancour 
River had to be diverted as a first 
step This was accomplished by dig 
ging a new river channel, 8,000 feet 
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long, Which by-passes the lake across 


the north sid The new channel is 
generally TO feet wide, but at the 
upper end a pond area (4,000 feet by 
500 feet) prevents back water from 


level of the Bex 
stream during Hood stages 
the 
had to be widened and deepened and 
a dam built to control the 
the river. 


raising the ancour up 
Just below 
this diversion channel, Becancour 
flow down 


About 6 miles further down stream, 
before the Trout 
Lake, a second dam was constructed. 
It regulates the flow of the 
downstream flood 
another flood plain area to 
compensate for the removal of Black 
Lake from the water circuit. 

At its south end, Black Lake 
narrow neck originally 142 


Becancour enters 
Bec ancoul 


during stages by 


forming 


had a 


acres 


size, serving a drainage basin of 5-10 
square miles. This neck was dammed 
off and the overflow water is diverted 


from South Neck Dam to the river by 
a channel which also intercepts run- 
off waters from the hills. South Neck 
is now a basin, about 300 
but it will) become 
filled in with exca- 
and eventually 


storage 
acres In size, 
smaller as it is 


vated material with 


tailings rejected trom: the 

In addition to the drainage 
from South Neck, 
to he provided all 
to intercept 
it to the 
diversion 


mill 

ditch 
ditches 
around the 
runot® and 
All the 


structures were 


running 
had 
lake 


Carry 


surface 
nivel channel 
and drainage 
designed to handle maximum runoff 
which can amount to seven inches of 
rain in a 24-hour period. 

An integral part of the hydraulic 
system is the disposal of waste, in 
cluding that from the dredging oper- 
ations. Not only must there be areas 
to deposit the silt as it is pumped out, 


but water from this mud and. silt 
slurry must be returned to the lake to 
maintain a water level needed for 


dredging. If needed, additional water 
diverted from the river chan- 
nel through a control gate and canal 
system. Conversely, when the level of 
the lake must be lowered, water is 
wasted to the river channel instead 
of being returned to the lake. 

The main waste disposal area is 
about three miles west of the lake. 
This area, with a maximum length of 
about 6,700 feet and maximum width 
of about 4,700 feet, has a capacity of 
about 25,000,000 cubic yards of ma- 


can be 
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GENERAL LAYOUT OF MINE 


How waste dump and ditch intercepts were laid out 


terial. Two other disposal areas are 
on the opposite sides of the diversion 
channel at the north end of the lake. 
All are diked off; three dams, for ex- 
ample, having been built at the main 
disposal area as part of the dike sys- 
tem. These are 70-SO feet high at the 
highest pot and have a 200-foot 
wide top and a base that is about 
1.000 feet wide at its widest point. 

Decantation towers in these areas 
carry the water from pumped mud 
and silt, back to the lake via return 
ditches. The open steel post frame ot 
these towers is gradually closed with 
timber stop logs as the level of the 
water rises. Water free of mud and 
silt continually flows in toward the 
tower! trom the pool whe re the dredu 
pipeline is discharging, and the water, 
being at a higher level than the bar- 
rier logs, Hows into the tower and 
down pipelines located at the bottom 
of the tower and running to the ditch 
These pipelines have to be vented 
since air is trapped in the tower as 
the water Hows down. 

In addition to changing the drain- 
age of the area, Highway No. 1, run- 
ning along the east side of the lake, 
had to be moved to make way for the 
project. This involved replacing the 
old highway with 1.9 miles of class A 
highway having a 46-inch subgrade 
and 22-foot wide paving. The cost 
was $364,000, of which Lake Asbestos 
paid 90 percent. The Quebec Central 
Railroad, which passes the property 
on the east, did not have to be dis 
turbed, however. A spur has been 
brought into the property. 

The dredge which CAC constructed 
for Lake Asbestos, was brought in 
eleven sections and assembled on the 
site. Its dimensions are 140 feet-by 
10 feet and its weight, about 200 tons. 
Powered electrically, it has a 75-foot 
cutter and suction ladder. The cutting 
head is 7 feet in diameter, 8 feet 
long, and has special alloy steel teeth 
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welded on a spiral cutting edge. This 
cutter fits over the suction end of the 
pipeline and = dislodges lake-bottom 
material in place so that it can be 
removed hydraulically. The cutter is 
driven by an SOO horsepowe1 motor 
a reduction drive reduces the revolu 
tions of the shaft and head from 900 
revolutions-per-minute to 24 revolu 
tions per minute, 

The suction pump on the dredge is 
a 30-inch centrifugal pump powered 
by a 6.000 horsepower motor. The 
giant pump is about 10 feet in diam 
eter, To prevent large boulders trom 
entering the pump and Jamming it 
there is a jaw crusher (20) inches-by 
36 inches) in the suction line. The 
crusher completely submerged 
making it an unusual installation. It 
smashes large boulders into pieces 
small enough to pass through th 
pump (15 inches diameter or less 

The material is pumped out in a 
pipeline and carried across a pontoon 
line originally 3,200 feet long. This 
dredge pipeline is of welded. steel 
32 inches outside diameter and has a 
4-inch wall. Each 50-foot length 
weighs 6% tons. The pipeline along 
the shore is also 32 inches outsicke 
diameter, but it has a '-inch wall, and 
each 50 foot length weighs 4° tons. 
The heavier pipe was not deemed 
necessary on shore where ruptures 
would not be as difficult to repair 
There are some 25,000 feet of shore- 
line pipe carrying dredged material 
to the disposal areas. In addition 
Lake Asbestos has 4,000 feet of sup 
plementary pipe. 

The dredge pump, which has a 
capacity of about 35,000 to 45,000 
gallons-per-minute, can be to 
pump water through a 12-inch diam- 
eter hydraulic monitor which throws 
a powerful stream up on the slopes of 
the lake basin. Soft clays and other 
material are washed into the lake in 
this operation where they can be 


easily removed by dredging. Some otf 
this slope material would be difficult 
if not impossible, to haul away me 
chanically. The suction dredge is used 
only occasionally for monitoring; it is 
augmented by two full-time monitor 
ing barges equipped with smaller 
pumps. 

In addition to the dredy 
there is 30-inch booster suction 
pump powered by a 6.000 horse 
powet! motor located On the shore. 
Another halt) mile along the pipeline 
there is a second booster station with 
a 30-inch pump powered by a 2.500 
horsepower motor 

These giant pumps were all origi 
nally constructed with standard steel 
casings, but alloy steel had to be sub 
stituted to withstand the abrasion of 
the rocks and mud that continually 
bang along the line. At least four have 
already been worn out on the job: 
and normally two or three are being 
rebuilt at all times. 

The dredge in’ one position can 
swing about 250 feet, cutting a bank 
250 teet-by 30 feet-bv S feet. It will 
cut a bank of that size in about 40 
minutes if the material is soft, in 
about an hour if it is otherwise. The 
dredge is moved by swinging on one 
of its spuds—iron cylinders mounted 
at the rear which are used for maneu 
vering The operator walks the dredge 
by letting each spud down alternately 
then swinging on it. 

Rate of removal depends on the 
material dredged sand, loose mud ol 
boulder clay. The dredge can pump 
1,400,000 cubic yards per month in 
very soft overburden; the minimum 
is 400,000 cubic yards per month; the 
average, 1,000,000) cubic vards pe 
month. In one 24-hour day a top per 
formance of 79.000 cubic vards was 
removed ‘| he material S average Com 
position is about 17 per cent. solids 
so that the quantity of slurry passing 
through the pipeline is about 35_ to 
15,000 gallons-per-minute 

The dredging plans were charted 
to establish a terraced contour, with 
various cuts arranged to create slopes 
and to protect the open pit against 
mud. slides. This is accomplished by 
controlling the lake level carefully 
through the hydraulic system. 

Other marine equipment used at 
Black Lake includes: a cable reel 
barge that pays out or reels in the 
submarine power cable; two icebreak- 
ers which permit operations in sub 
zero. weather; a derrick barge to 
handle lines and heavy loads; a small 
moniter barge for washing down 
slopes; a drill barge with compressed 
air drills for loosening dense over- 
burden; and a large pump barge with 
5,000 gpm pump to lower the lake 
level. 
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GENERAIT MANAGER Pommys Newell 
ould sink Thomas Bardon shaft faster the 


He say 


proved that crew 
n nine feet per dav 
need for new equipment ind had courage to use it, 


SUPERINTENDENT, Frank Garrett, at shaft collar. Note how 
skip Is dumpe don ground close to collar to save travel time 
No bins or chutes are used as bulldozer spreads muck 


Shattuck Denn Sinks Bardon Shaft 16.3 Feet 
Per Day With New Jumbo and Cryderman Mucker 


“We will strive to exceed nine feet per day working 
three shifts per day sinking the Tom Bardon shaft.” This 
was the schedule Shattuck Denn Company's vice presi 
dent and general manager Thomas W. Newell, hoped to 
achieve when he planned the company’s new uranium 
mine in Utah’s Big Indian district. 

With careful planning, a modern surface plant, the use 
of a new drill jumbo and sinking skip, a good shaft crew, 
and some luck, Tommy and his staff kept his word. 

Here’s the record for the best 25 days’ progress. On 15 
September, the shaft was 110.0 feet deep; the initial equip 
ment bugs had been corrected, and the crew broken in 
During the 15 days to the end of the month, 245 feet ot 
shaft were completed for an average advance of 16.3 feet 
per day. In the first 10 days of October, 147 feet were 
completed at a rate of 14.7 feet. During the 25-day period 
392 feet of shaft were sunk—an average of 15.7 feet per 
day. Not too fast, compared with the South African and 
monthly world record of $34 feet in September 1957, and 
very close to the Canadian record of 406 feet in a full 31 
davs of May 1957 at Milliken Lake Uranium Mines, Lim 
ited. The United States record of 427.5 feet set 38S vears 
ago at the Water Lilley shaft at Eureka, Utah still stands 

At 502-feet depth on October 10th, the shaft hit water 
at the contact of the Wingate and Chinle formations. Sink- 
ing stopped for three days to install a water ring, mud ring 
and pump. Necessary dead work and repairs were also 
completed. The next 300 feet of shaft will be in heavy 
bentonitic Chinle shale where sinking was scheduled at 13 
feet per day. Depth on October 28 was 600 feet. 


Only Three Men In Bottom 

All the more remarkable is the fact that only three men 
per shift are used in the bottom of the 7-by 14-foot shaft. 
In addition, there are a hoist man and top man each shift. 
With careful planning and adequate time for preparation, 
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all shaft timber was framed and stacked near the collar and 
other necessary supplies stockpiled before sinking was 
started 

When Shattuck Denn’s local management—Tommy New- 
ell, vice president and general manager; Frank Garrett, 
superintendent; Earle Apeland, engineer; and Leo Zitnick, 
mine foreman—planned to sink the $30-foot Bardon shaft 


MINE FOREMAN, Leo Zitnick, checks drill and jumbo on 
surface, Note one of two air evlinders (top left) of jumbo which 
ire used to hold it in place at bottom against rock. 
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feet, the shaft is in Chinle shale to the 
top of the 20-foot-thick, ore-bearing 
Shinarump sandstone. 

In open circular shafts, drill jum- 
bos have been successfully used, but 
in rectangular shafts, because of lim 
ited compartment size, it has been a 
problem to devise a fast setup jumbo 
that would supplant the conventional 
jackhammer drilling 


The new airleg jumbo, supporting 
four Atlas Copeo “Tiger” drills with 
retractable legs, is a compact unit 
Line oilers. air and water hoses are 
permanenth mounted on it. Wher 
collapsed iowaill pass through a 4S 
inch opening, vet can be easily and 
quickly set up tor drilling. Operating 
like the spokes in an umbrella, the 
two ribs are raised by a chain hoist t 
bring the drill supporting sections mito 

horizontal position. Extending fron 
the top of these sections are two air 
eviinders which extend 30-inch-long 
inchor rods into the rock at each end 
of the shaft. The jumbo is transported 
through the shaft by a cable attached 
to the bottom of the sinking skip I< 
tal setup time, from surface to a dept! 


JUMBO IS COLLAPSED to this small diameter so that it may easily pass through 
one compart nt of shaft when hung under skip. It is hung from headframe as shown 


during mucking and timbering. Drills aree hecked on surface between rounds of 450 feet, was eight minutes 
The leader ot the three shatt 
through vhich to devel > ind mine a the « ge of the Crvderman mucker to crew operates two drills, while th 
uranium ore boc they were con make bast sinking possible Phese new other two miners € ich handle a ma 
vinced that a faster method could be pieces of equipment dramatically chine to drill the 34- to 36-holk SIN- 
leve loped for lower cost sinking. The proved their worth on their first job foot, end-cut) round. The horizontal 
staff, in close cooperation with Shaft The first SO feet of the shaft, in the arm supporting the drills has two fixes 
ind Development Machines, Inc... Ma Kaventa formation, were mucked with positions which give the machines 
we chinery Center. Inc. of Salt Lake City t clamshell bucket swung from a truck great Hexibility for movement am 
a Utah, and Atlas ¢ IpPCo Pacific, Ltd mounted crane on surface Krom 90 where in the shatt 
San Carlos, California, deve loped ‘ to 502 feet. the shaft cut the Wingate In the Wingate and Chinle torma 
folding compact retractable airlee drill andstone which made 25 gallons of tions the Coramant l-inch hexagon 
at jumbo, a rectangular safety sinking vater per minute at the 100-foot integral steel with chisel bits gave 
; skip, and mounted a ventilation fan in point. From 502 to a depth of SIO fast penetration rate, Very importanth 


IUMBO IS EXTENDED for drilling out round. Note steel ATLAS pusher legs are key unit for fast drilling from this 
rack and Atlas Copco sump pump attached to center post jumbo, Upper end is fastened to jumbo frame through swivel 
Miners are from left: L. A, Millsop and G. B. Pratt joint as shown. Leg is retracted to pull steel from hole 
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the 300-pound pull of the retractable 
Atlas airleg eliminated miner's fa- 
tigue normally caused by pulling drills 
from the holes 

On completion of the round, the 
jumbo. is dropped into the collapsed 
position and easily hoisted wo surface 
Over-all drilling time from the mo- 
ment the unit leaves surface until it is 
returned is one how 

Electric caps with 10 delavs are 
used to fire Vs- by 24-inch gelatin 
powder. Two bus wires shaped in a 
| ire anchored in the shaft bottom 
tor paralle) firing. 

After loading the round, which 
takes one-half hour, the crew coming 
up the shaft start the fan mounted on 
the deck of the Crvderman cage, then 
vo to surface and fire the round. Five 
minutes after the blast, the men re 
turn to the bottom and resume. the 
sinking evel This Is possible only 
through use of the efficient ventilation 
svstem 


New Ventilation Method 

4.500-cubic-foot per-minute ant 
me fan is mounted on the top deck 
4 the Crvderman mucker, with 
metal vent tube extending comple tel\ 
through the cage to the operator s 
deck Phe Cryderman is) generally 
raised 40 feet above the bottom for 
blasting, so great a turbulence is ere 
ited by the tan blowing in the shaft 
bottom Phe 7 .500-cubic-toot pei 
minute fan mounted on surface has an 
18-inch vent line extending down the 
shaft and ending below the blowing 
fan on the Cryvderman cage. Recircu 
lation is avoided by keeping the bot 
tom of the suction line below the 
blowing fan on the cage. A  10-foot 
upright vent pipe is placed on the 
exhaust end of the surface fan to keep 
exhaust smoke from being drawn into 
the onen shaft. By observing the dis 
charge end of this upright pipe, the 
miners can tell when the shaft is cleat 
of smoke. This interval, or “smoke 


tine is not more than five minutes. 


Safety Sinking Skip 

Loss of time, dumping the conven- 
tional round sinking skip with the ball 
ind chain was the main reason for de- 
veloping a square, T0-cubic foot skip 
whose shape gives a greater volume 
in the five-foot compartment. Its ac- 
tion on surface is like the conventional 
production skip in that no surface de- 
lay occurs as the skip goes into the 
dumping scrolls, discharges its load, 
midis quickly lowered to the shaft 
bottom. 

The main hoisting cable is attached 
to a bridle from which two, 30-foot, 
4-inch cables are suspended, These 
cables pass through the standard cross- 
head and fasten onto the sides of the 


sinking skip below the crosshead. On 
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reaching the chairs at the lowest set 
of timber, the locking lugs holding 
the torpedoes are opened by the 
chairs, permitting the torpedoes and 
skip to pass to the shaft bottom. As 
the loaded skip leaves the bottom, the 
torpedoes pass the locking lugs and 
release the crosshead for movement 
up the shaft. The locking lugs fall into 
position, holding the crosshead and 
skip locked together for movement in 
the shaft. At the same time they have 
the safety teature of keeping the skip 
from dropping should the cables fail. 
Po eliminate any delay in engaging 
the guides when the loaded. skip is 
leaving the bottom, two short guides 
with rounded ends were first. tried, 
but. because the alignment worked 
so well, these special guides were 
tbandoned for the regulation guides. 
Operating distance of the safety sink- 
ing skip from the last set of timber to 
the shatt bottem is governed by its 
30-foot cables. 


Mucking 17 Skip Round 

One and a half hours is the time re- 
quired to muck out the 17 bucket 
round. This time includes lowering the 
mucker into position, mucking out the 
round, and hoisting the machine prion 
to the blast. Observation showed that 
from one and a half to two minutes 
was the average time to fill the 3':-ton 
skip. with a travel time of one minute 
tor the skip at a depth of 500 feet. 
Slowest phase of the mucking cycle is 
the final bucket cleanup which takes 
trom LO to 15 minutes, while pumping 
water into the two skips is an addi 
tional delay in the mucking evcle. 


Timbering—Eight-Foot Sets 

EFight- by eight-inch timber sets are 
carried on eight-foot centers with one 
center divider for the two five-foot 
inside compartments. The two wall 
plates are swung under the sinking 
skip with the remainder of the set 
placed inside the skip. The wall plates 
are hooked on the %-inch hanging rods, 
then, with the sinking skip serving as 
a stageing, the two end plates are 
placed and the set blocked. Two hours 
is the maximum time for lowering and 
placing a set of timber. To insure 
greater strength for the hanging rods 
and to eliminate the possibility of a 
severe strain opening the hooks of the 
rods, a 5-inch length of 2-inch pipe 
is placed over the two hooks of the 
rods. 

The 7-foot 3-inch long panel lag- 
ging is placed on all six sets with lad- 
ders and landings. In order to keep 
this dead work, even with the sinking 
cycle, two men from the bottom do 
this work during the mucking cycle, 
as only one man, the Cryderman op- 
erator, does all the mucking. 

The Shattuck Denn Company, a 
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SAFETY SINKING SKIP drop 30-feet 

below bottom timber set suspended on 

two 44-inch cables. Crosshead remains on 
set. 


wholly owned subsidiary of the Shat- 
tuck Denn Mining Corporation, is a 
long-time mining company with Pla- 
teau uranium mining experience on 
Club Mesa near Uravan, Colorado. 
The new mine is being developed on 
the Velvet claims leased from Kerr- 
McGee Oil Industries, Inc. and An- 
derson Development Corporation to 
replace the closed Club Mesa opera- 
tion. 

Congratulations to the company 
and its staff for developing and pio- 
neering this new equipment. Don’t be 
too surprised to see similar equipment 
in use in new shafts in Utah, Wyom- 
ing, and New Mexico. 
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Essen Mining 


ining machinery manufacture: 
from a dozen leading mining 
nations unveiled a wide variety of 
their latest equipment developments 
at the internationally famous German 
Mining Exhibition in Essen, held Sep 
tember 13 to 28. While essentially a 
German show, a large number of 
manufacturers from surrounding Eu 
ropean countries, and also the United 
States, were well represented. 
Starting after World War If from 
i small scale and with a limited num 
ber of manufacturers of underground 
mining machinery, the German Min 
ing Exhibitions in Essen have now be 
come well-known throughout the 
world for the quality and lavish scope 
of their exhibits. Today this is indis 
putably the largest mining show in 
the world Phe 1958 exposition 
boasted more than 500 exhibits with 
an attendance over the two-week pe 
riod which exceeded 400.000 
While predominantly a coal mining 
exposition this year, because 1958 
marked the 100th anniversary of the 
“Steinkohlenbergbauverein” (Ger 
many's trade and technical association 


for the coal mining industry), many 
of the exhibits featured newest de 
velopments in equipment for ore and 


metal mining as well. 

\ substantial number of Jeading 
United States manufacturers were 
represented, either through exhibits 
sponsored On their own account, or 
those undertaken by their European 
agents and representatives. 

Some of the noteworthy equipment 
items of significance to ore and metal 
mining were as follows 


Longyear, one of the United States 
companies exhibiting at Essen, fea 
tured new Hi-Speed air leg diamond 
drill. This is a portable, one-man- 
operated tool that requires no sprag 
ing or bracing for drilling in line 
with or at small angles to the leg. It 
is powered by a 10-hp air motor and 
operates from an 80 pound air supply 
using approximately 220 cubic feet 
per minute at full load 

Ingersoll-Rand displayed a complete 
line of surface and underground drills 
and a portable compressor. The self- 
propelled Crawl IR was the featured 
prece ot equipment 


MACHINERY SILHOUETTED against 
the Essen skyline carries names of 
world’s leading equipment manu- 
facturers: Krupp, P and H, Scharf, 
Eimco, Demag, AEG, and Siemag. 
The outdoor park was filled with 
full-size production-line machinery. 
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Fair Sets Record for New Equipment 


Esch-Werke featured. two pieces of 
new equipment. The first is a gyratory 
crusher designed to combine the ad 
vantages of 


conventional jaw and 


cone crushers 


This IS achieved by 
mounting on top of a conventional 
cone crusher a receiving ring which 
Is enlarged at one side and equipped 
with a fixed jaw plate to carry out 
the initial reduction of the rock before 
it enters the lower cone mechanism. 
Its capacity is 1SO tons per-hour of 
rock at 55 inches by 35 inches which 
can be reduced to under 4 inches in 
size. It is powered by a 100-hp. elec 
tric motor through fluid 
coupling. The second new product is 
a gvogranulator in which all rotating 
parts are ball-bearing mounted. This 
is a low headroom design incorporat- 
ing a high speed overload safety de- 
vice. It will reduce 15 tons-per-hour 


up to 1% inch in size down to less 


driving 


than °,,,-inch pieces 
/ 
ff 


HAZEMAG Rapid Dryer (System ANDREAS) 
Hazemag featured two new items 
of note. One of these, known as the 


“Retroflux Air Filter,” is designed to 
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provide filter element cleaning with 
out interruption of the normal filter 
ing process. The filter bags are con 
cleaned by jet 
ranged in the filter frame In the 
frame, which usually serves to clean 
several bags at one time 
two horizontal 


tinuously tubes ar 


there are 
svstems of jet tubes 
arranged at right angles to each other 
so. that 
whol 


progressive cleaning of the 
filter element is achieved effi 
ciently and without damage to the 
fabric 

The second new Hazemag product 
is a Rapid Dryer which operates on 
the “Andreas” svstem. It is designed 
for the economical drving of bulk 
materials, including rock dust, sand, 
phosphate, and ore concentrates. The 
Rapid Dryer incorporates a hot ain 
generator which can be coal. oil, or 
gas fired, and connected by 


pipe to 
the drver 


The other main units are 
the feeder, the dust collector, and 
the exhaust blower. It is suitable for 
use, together with any type of grind- 
ing or combined drving and grinding 
equipment. 


Friemann & Wolf of Duisburg drew 
considerable interest with its new FW 
portable miners’ signal lamp, the 
upper portion of which contains mi- 
crotelephone equipment. Any de- 
sired number of these signal lamps 
may be operated as telephone ex- 
changes at any spot needed, such as 
the working face, underground stor- 
age and workshops, main haulage 
ways etc. Telephone communications 
between the units is handled simply 
by plugging them into “intrinsically 
safe” cable lines and couplings. Op- 
eration of a push button on the tele- 
phone blinks the bulbs of the signal 


lamp and the person thus called can 
take part in the telephone conversa- 
tion by simply plugging his telephone 
into an available 

wherever he may be 


connection 
in the 


point 
Hine 


Heinrich 


Flottmann, GmbH, had 
on display a new water-cooled, two 
stage, double-acting reciprocating 
compressor. Its main features are the 
remarkably low power demand and 
its small size. The low-pressure cylin- 
der is arranged vertically on top of 
the crank case and the high-pre ssure 
cylinder horizontally. 

Also shown was a drill steel extrac- 
tor with which it is claimed that stuck 
steel of any length can be extracted 
easily in a few seconds without being 
damaged or bent. This handy easy- 
to-operate tool is available for steel 
of any diameter. 


Austin Hopkinson, the British com 
pany, featured its well-known range 
of Pikrose mine scraper hoists in the 
form of a 125-hp. electric unit with 
pneumatic clutch operation and 
spring loaded anchor shackles to re 
duce rope shock. A new piece of 
equipment on this stand which at- 
tracted attention was the “Pikrose” 
hydraulic haulage gear which incor- 
porates Vickers-Armstrongs’ hydrau- 
lic transmision. The drive mechanism 
on the new hoist consists of a con- 
stant-speed flame proof electric motor 
coupled to a_ variable-speed gear 
pump unit. 
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How to Crush and Hoist 4,000 Tons Per Hour 


Kiruna—Sweden’s Largest lron Ore Mine—Uses 


Underground Crushing and Eight ASEA Hoists 


BY AXEL W. KJELGAARD 


When a 16,000,000-annual-ton un- 
derground Ore Mmihe Was planned 
it Kiruna, Sweden by Luossavaara- 
Kiirunavaara Aktiebolag, special re- 
search studies were made to deter- 
nine how this ore would be hoisted 

These studies soon proved that the 
ore should be crushed underground 
before hoisting The decision was 
made to centralize hoisting, to build 
the surtace hoisting plant as an it 
tegral part of the Central Concentra- 
tion Plant, and to use triction Koepe 
hoists 
With a planned hoisting evcle of 
1,000 metric tons per hour, two shifts 


pel day five davs per week, and Sl 


multaneous hoisting trom several 
levels, it was immediately apparent 
that multiple hoists would be needed 

Nine identical in-line shafts have 
now been completed and completely 
covered by the hoisting section of the 
365-foot-long Central Plant Eight 
identical hoists are used for ore and 
a smaller (ninth) hoist for men and 
supplies. This is the world’s largest 
hoisting plant in terms of tonnage 
and number of units. Multiple units 
have the advantage of efficient hoist- 
ing of underground ore as mine pro- 
duction is increased. See the S¢ ptem- 
ber 1958 issue of Mininc Worip 
pages 52 to 57. for a full report On 
“How Kiruna Mining Goes Under- 
ground Using Transverse Sub Level 
Caving.” 


Why Koepe Hoists 

In the early 1940's, preliminary 
Kiruna staff discussions took place 
regarding future hoisting of ore when 
underground mining would become 
necessa;ry 

It was decided then to use multi 
rope triction Koepe hoists. The mair 
reasons for selecting Kos pe hoists for 
the new Central Plant were as fol 
lows 

By using four hoisting 

ropes, a smaller rope diameter 
and drive pulle y diameter wer 
possible, resulting in a smaller 
torque on the pulley end of the 
geal box 

2. The weight and size of thi 
hoist were ore ithy reduced. mak- 
mg it possible to place it on the 
top floor of the headframe build 
ing, thus eliminating the neces 
sity of building a separate hoist 
house 

3 Phe mechanical handling 
of the hoisting machinery could 
be carried out by smaller cranes 
ind the installation greatly ta 
cilitated 

f. The diameter of the driv 
Ing pulle could be equal] to the 
center distance between the skiy 
ind th counter weight in the 
shaft Therefore no deflection 
sheaves which would have 
idded to the height of the build- 


UNDERGROUND CRUSHING STA 
PION where cars dump at top into jaw 
crusher (center Undersize is grizzlied 
with coarse ore feeding gyratory at bot- 
tom Note ed hood for dust collec 


tion system 


Ing, were needed 

5. The building height neces 
sarv for the overwinding distance 
could be used to house the Ward 
Leonard sets, and the high and 
low tension switchgears 

6. By plac ing the hoists in the 
headframe, the ropes were pro 
tected against the hard northern 
winter. The use of several ropes 
on each hoist was an additional 
satety teature 

The hoisting of men and materia] 
from eight different levels of — th 
shaft made single hoisting the onl\ 
reasonable — solution The 15-ton 
capacity skips, at full mine produc 
tion, will operate from three different 
loading stations so it Was mecessar\ 
to adopt i skip balanced by a counter 
weight. 

The possibility ot adopting double 
hoisting with two skips in balance 
was investigated, but it was found 
that due to the comparatively shallow 
depth of the shaft, maximum of 1500 
teet the rope weight and COTISE 
quently the rope tension would be 
too small to prevent slipping of the 


rope on driving pulley during «lf 
celeration and emergency stops 


Therefore. it would have been neces 
sarv to load the skips with extra dead 
weights to maintain safe operation 
This would necessitate a large rope 
larger pulley diameter and the use 
ot deflection sheaves which woul 
have mecreased the tower he ight 

The skips run on rubber wheel 
Jong rectangular pine guides in each 
shaft. There are plans to eliminate the 
ouides anc. inste id. to line the shaft 
vith concrete and let the rubber 
vheels run on the concrete w ills 

Phe man hoist ind the eight ore 


are placed on. the top floor 


} 
the reinforced concrete headtrame 
building. This building is 170° feet 
high. 36 feet wide 365 feet Jong 
ind directly connected to the concer 
tration plant. 

The hoisting equipment was delis 
ered by ASEA Allminna Svenska 
Elektriska AB) and included the elec 
trical distribution svstem with outdoor 
transtormer station high and low ter 
sion switchgear ore hoists skip 
measurmg poe kets. ventilating equip 
ment, and overhead cranes and ele 
vators in the tower building 

The technical data for the mar 
hoist and the ore hoists are shown it 


the Table When the shaft depth | 
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increased trom 1.000 to 1.500. teet 
the ore hoisting speed will be doubled 
to 2,200 teet per minute and the mo- 
tor output will be increased to 1,700 
K\W 


by adding another motor to each 


hoist 


Electric Instailations 


current 


by a clirect 


ard-Leonard 


SV hronous 


hoists are driven 


motor with 
by 
Leonard sets 
below the 
{! the 
equipment; on the 


venerators driven 


Phe 
Hoon 


lowe ! 


motors 
on the 


my Trent 


are plac d 
hoist 
ventilating 


be 


second Hoot 


low, the high and low tension distri 
bution and the operating panels tor 
the ore hoists; below. this i cable 
floor; and, lowermost in the building 
the discharce tation ind the ore 

lo cool the hoist motors ancl the 
Leonard sets ind heep thre machine 


almost 


per 
plant haa 


room under positive pre 
00.000 cubic 


will be 


SSUT¢ 


meters ob anu hour 


required when the 


reached full production fhe tresh an 
enters through openmgs in the wall 
below the convertor floor, is cleaned 
n automatic oil bath air filters, passe 
the motor generators then 
mducted to the hoist room. From 
there the ventilating taken 
through air ducts. along the walls. to 
the ventilator floor where. in winter 
mut of the heated air is mixed with 
the incoming cold air. while the major 
it is conducted to the concentration 
inal therm down the shafts 
hoist ha separate but 
combined service and satety brake 
icting on two separate brake drums 


Phe safety brake is spring operated 
It is held in “oft position b i com 
pressed air evlinder compressing the 
springs which ippls the brake shoe 

the drum when the ai let out 
the evlinder. By using springs in 
tead t thie onventional falling 
veight, a room below the hoist can be 
with anid tl building 


height reduced Phe service brake i 
Iso lifted by 


Mipressed 


| ipplic d by 
evlinder, At 


brake «are 


springs iri 
«lll 


cnc stop both 
Details of Ore and Man Hoist. at 


Loussavaara-Kiirunavaara Aktiebolag 
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WORLD'S LARGEST HOISTING plant at the top of the Kiruna mill building. These 


eight ASEA Koepe hoists are each designed to lift 500 tons pel hour from a depth ot 
1,000 feet. The ninth, man and material hoist. is at far end 

in such a wav that their brake forces tion of the skip in the shatt. The 

are not added to each other. differential voltage is fed into the ex- 
Phe hoist motor turns. the pull \ citation winding of the metadvne gen 

through a precision gear box which erator whose armature is connected 

is a totally enclosed unit supported to the field winding of the Leonard 

by springs which eliminate the extra generator 

forces which may arise due to any Impulses for acceleration and re 

settling of the foundations, alignment tardation are given trom a floor se 

errors, or hoisting shatt deflection lector driven from the hoist and con 


Phese springs also reduce the stresses 
Ol the 
of the 


VYency 


ropes and the al parts 
hoist during starts and emer 


stops 


Plastic Friction Inserts 


For the friction inserts in the 
pulley rope grooves, different mate- 
rials, such as leather, aluminum, and 
plastic were considered, It was cle 


cided to install leather to begin with 
ind to base calculations on a friction 
coefficient of 0.2 and a speciic groove 
pressure of 20 kilograms per square 
centimeter Experience has shown 
that plastic Is more resistant to wea 
and has a higher coefficient of triction 
than leather so that all 
gradually be replaced by plastic 


terials 


inserts will 


Hoists Fully Automatic 


From the beginning it was planned 


that the ore hoists would operate 
fully automatically, At that time, in 
sufficient experience with automatic 


similar sizes had 
been obtained, so d-c drive with the 
Ward-Leonard system was adopted 
Speed 


metadyvne amplifiers with closed loop 


a-c-driven hoists of 


regulation was obtained by 
control, The principle of regulation is 
follows 

The hoisting speed is represented 
by the voltage from a tachometer gen 
erator driven from the hoist while the 
desired speed corresponds to the volt 


ot 


tial is Changed according to the Pposl- 


age 


a potentiometer whose poten- 


ft magnetic contacts 


position of the skip 


taining a number 
the 
Phis apparatus contains 
the 


which 
the shatt 
transmitters ton 


electrically driven 


depth indicators. To compensate for 
rope creep o1 possible rope slip the 
floor selector is provided with an au 


svnchronizing device adjust- 
to the 


time the skip arrives at the discharge 


tomatic 


ing it correct: position every 


station. For the man hoist, this svn- 
chronization is effected whenever the 
cage stops at the most frequented 
level 

Phe man hoist is normally ope rated 
by means of pushbuttons from a cage 
different levels, but it can 


used for hoisting rock in cars 


and eight 
also be 
For 
with 


whic h 


this SCTVICE the cage 18 provided 


livdraulically operated chairs 


automatically engage corre 


sponding openings in the shatt wall 
when the cage arrives at the loading 


or unloading station. These chairs 


hold the cage 
ing the loading operation 


in a fixed position dur 


Two-Stage Crushing 

Underground crushing is used be 
cause it makes skip loading and hoist- 
faster In 
addition, — it construction 


ing cheaper, easier. 
simplifies 
and operation of the concentrator 

It was known that when the high- 
Kiruna to 
minus-4-inches, ore and gangue were 


sufficientls 


grade ore Was crushed 


effective 
concentration. The best market is for 


separated for 


lump ore, so production of fines must 
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BELT FEEDERS have proved 
bin to skip k iding por ket 


Entire unit « 


SN 
VIBR STING G RIZZL ’ with tapered rails 


Feeds coarse ore to 


evratory crusher 


“& 


PONDUC POR IS electroni« 


brain which 
controls skip loading 


ind hoisting 


superior for drawing crushed or 


in be replaced in few 
feeder bre iks down 


from underground 
minutes if belt rips o1 


SKIP MEASURING POCKET with hy- 


draulically operated door in open position 


ve minimized 


Maximum size of run- 
of-mine ore 


would be 10 inches This 
meant that reduction ratio would be 
10-to-1. It was determined that the 
most efficient crushing would be done 
in two stages: first, in a single-toggle 
95- by 71-inch jaw crusher, set at 16 
designed and built by Mor 
gardshammars Mekaniska Verkstad 
and second stage in a 24-inch Mor- 
gardshammars ¢gvrator\ crusher, 

Both crushers have 


hie 


several unique 
design and coustruction features 
While many jaw crushers have rein- 
forcing ribs on the outside of the sides 
of the main frame. those at Kiruna 
do not. Actually the sides are made 
from low-cost, rolled- steel plate, with 
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the ends connected by 
plugs carefully 


serted in the 


stec] 
machined and 


heavy 


sides with a close fit. 
rhe reason is that ¢ alculations prove 
that ribs on the side actually weaken 
instead of strengthen the frame: that 
Is, assuming the 
Whole and that the corners represent 
a fixed connection and hot a “char- 
nier.” 


main frame as a 


The swinging jaw is 
heavy 


fitted with 
anti-friction bearings with an- 
tomatic grease lubrication and auto 
matic temperature control, With these 
features and the low reduction ratio, 
the crusher 110-kw 
10 revolutions 
Hy whee] speed is 150. 


requires only a 
motor with a speed of 7 
per minute; 


The gyratory crusher has an intake 
of 24 inches, a flared cone frame with 
a diameter of 73 inches to insure high 
capacity, and is driven by a 150-kw 


motor through a texrope 


drive and 
main shatt. The 
normally 3% 
inches Phe eecentric sleeve 


pion drive on the 
close — sick setting is 
and lower 
end of the main shaft are mounted in 
heavy anti-friction bearings while the 


upper end of the shaft is mounted 


al sleeve bearing shaped like a half 
sphere, The lower bearing on the 
shaft is mounted in the sleeve with 


t loose fit so that it can move 
cally in it 
The sleeve for the 


mounted in a house 


verti 


sphere 1S 
which In turn 
vertically by means of a 
shatt top 
iwainst this by means. of 


is adjustable 
nut on the and is pressed 
hydraulic 
in effective hy- 
release is created, 


pressure. In this way 


draulic To design 
Ste hi lease Was considered neces- 


hich 


scrap 


sarv. because of the amount. ot 
steel from the 
difficulties with the 
hydraulic 


COATSE tramp 
mine. After 
sealing off of the chamber 


were overcome the release has Op- 


some 


erated satisfactorily 

\ low-pressure system takes care 
of the lubrication. A 
control glass is mounted in the return 
pipes tor each bearing. An electric 
relay shuts off the entire crusher 
svstem if the oil flow should fail 


rolle r-bearing 


Cars Dump Into Crusher 
Transportation of ore to the crush- 
ing plants and dumping of cars was 
described by Mr. Berglund’s article 
in the September 1958 issue of Mrn- 
ING Wor-Lp pages 52 to 57. To re- 
view, 20-ton, side dump Granby and 
20-ton bottom-dump Malmberg cars 
are used. The latter cars empty much 
handling wet and 
particularly 


cle when 


muddy ores: in the win- 
ter when ore freezes in cars. The use 
to 
considered for the next mining level 


to cut down the 


of larger 50-ton cars is being 
number of haulage 
trams 

Cars are dumped directly into the 
jaw crusher, A small conerete bin is 
located under the crusher to even out 
the How to the gyratory. Ore from this 
bin flows over a vibrating scalper with 
undersize dropping directly to bin 
goes through the 
and drops to same bin. 


Oversize gvratory 
First under- 
ground crushing plants delivered ore 
bins by convevor 
gravity 


to as manv as five 
belt. The new feed to bins 
has proved Tritic h cheaper These bins 
are actually large raises driven in the 
solid footwall rock and hold about 
1,000 tons each. A pneumatically op- 
erated gate under each gyratory di- 
rects ore into either bin. 

Phosphorus content of the ore body 
varies widely. It is impossible to mine 
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the ore selectively, so a method had 


to be evolved to bulk mine, vet seg- 


regate train loads of crushed ore by 
grades. It was impossible to clean 
crushers and chutes between each 
trainload 

The “Plan of 1951” solved this by 


installation of identical vet multiple 


crushing plants on each level. Ore 
trom each crushing plant can then be 
segregated by grade into two 1,000- 
ton ore bins thie ad of hoisting Thus 
there are two crushing plants ind 
four bins on the 275-meter level; tour 


crushers and eight bins on 
level 
the 


20-meter 
and probably five and 10° on 
120 level. So unit 
crushes ore ot Tie arly samme oracle only 

The fourth the 
Central Plant op- 
eration recently single-toggle 
Wedag 


spec 1 il 


today each 


crusher station at 
which went 
had a 


jaw 


mito 


German) crusher with a 


hydraulic release instead of 
the conventional toggle. 


Crusher performance has been sat- 


istactory, and maintenance cost ac- 
ceptable Phe capacity ot each 
crusher station was calculated on the 
basis of 1,000 tons per hour. The 
highest rate to date is 19,000 tons in 


shifts 
tons per effective working hour 


two corresponding to 1,350 
In the primary crushers, the life of 


crusher plates is much shorter for the 


lower than for the upper plates. 
After SOO,000 to 1,500,000 tons, the 
lower plates have to be replaced 
They are then used as replacement 


liners in 
ahead of the crusher. The 


for the upper plates, or as 
the chute 


Mr. Kje.gaard, former Chief Mechan.cal En- 


gineer for Luossavaara-Kiirunavaara Aktie- 
bolag, is now a consulting engineer with 
offices at Becksjudarvagen 35, Nacka 


(Steckholm), Sweden. He expresses his grati- 
tude to the company’s management for per- 
mission to publish his series of articles. He is 
indebted to his colleagues on the Kiruna 
staff for their collaboration on the extensive 
development work. Special thanks are given 
to the neighboring mine, Tuolluvaara Gruv 
Aktiebolag, for important research on rub- 
ber chutes in concentrating plants. 


Fotal maintenance labor was 0.7 
manhour per 1,000 tons. Material cost 
amounted to O.1S¢ per 
1957. 

Because it is probably the first time 
that such heavy roller bearings have 


ton during 


inspection of the first crusher installed 
showed that after 3,500,000 
crushed, no maintenance was needed 
on the bearings. The 
which had mainly 
contact 


tons 


Sec ond crusher, 
hard 


tons 


crushed very 
1.200.000 
showed that the bearing on the main 
crusher shaft had rotated that 
the shatt had to be repaired at a cost 
or OO] 2« per The total 
first was 0.9 man- 
hour per 1,000 tons; material cost was 
O.09e per 

Lite of parts is very. de 
pendent om material crushed. When 
crushing contact ore, lite is only about 
1,000,000 but when 
about 3,500,000 


welding 


ore at 


ton labor 


on the 
ton. 


crusher 


tons crushing 


tons. At 
is cheaper for re- 


ore it 
Kiruna 
building the worn section of the cone, 
which the 
stainless electrode to 
percent manganese elec- 
trode to the cone has been used. An 


normally 1S mainly on 


part \ 


bond al | 3 


lower 


imported electrode “Diamond” has 
been used on one cone. The result 
as to wear resistance has yet to be 


learned 

From the bins, the ore is hoisted 
by means of a fully automatic system, 
comprising a feeder, a measuring hop- 
per, a skip, and the mine hoist itself. 


Three Feeders Tried 

Three different 
tested, namely, an apron feeder, a 
special feeder built from the same 
parts which are the Joy 
shuttle car system, and 


finally 


feeders have been 


used in 
conveving 


a belt feeder. Experience has 


life of the upper plates is about three been mounted in gvratory crushers, shown clearly that the belt feeder is 
times that of the lower. they have been checked closely. An Continued on page 85 
How Kiruna Builds Crusher Station, Hoisting Plant, Skip Pocket 

— OB 

1. Hoist room at top 
of building. 

} erator sets 

3. Ventilation equip- 

ment placed here } 

4. Electrical distribu- 

t tion system } 

5. Cable storage 
floor. 

6 Skip dumping 
serolls and access 

way. 

7. Mill bins for 

‘ 
8 Bin draw off 

| feeder floor. 

| 9. Magnetic concen- 
tration mill. 4, 

10. Dust collection 

; 1 ai 11. Hoisting shaft 

|. (Cars are ireetly int 
12. Concentrate stor- 

2. Moergardshammers 55 by 71 inch age bin excavated 
jaw crusher from solid rock Q skip in loading posi- ¢ — 

Vibrating grizzly feeds coarse ore Bottom discharge tion with measuring 
to gyratery to railroad cars in pocket door closed. 

1 24 gyratory crushes tunnel from {| This is start of load- | | 
to minus-4 surface. Hil ing cycle, door will +) 

5. Grizzly undersize bypass chute to t 1% open, ore flows into | (7 
underground bin. skip, door closes, and by 
hoist starts. 
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I I * L UC | I é N PEP is just what new equipment, increased mechaniza- 
tion, and new methods can give to your mine, mill or 
smelter. This PEP section is MINING WORLD’s way of 
making available to you some of the finest current in- 
TE formation on mechanization. 
DW20 and DW21 tractors, and spokes — 
men say that it removes 99.8 percent of 
‘ all dirt from the Diesel’s intake air. A 
disposable, resin impregnated cellulose 
J filter, multi-cyclone precleaner, aluminum 
center tube, housing and collector tray 
; 4 make up the unit. Air is drawn through P 
f % the stack cap, passes down through the ny 


aluminum center tube and enters the 
multi-cvclone precleaner, where per 


cent of the dust is removed. The air 
then travels up through the cellulose filter 
; — element and then directed to the intake 
En manifold. Advantages claimed: reduced 
Ba eee servicing costs and time; cost of replace 
ment filters is considerably less than 
cumulative cost of oil and man-hours tor 
= ‘ servicing oil bath types. Write the com 


pany at Peoria, Hlinois for additional in 
formation 


New Exhaust Conditioner 
For Diesel Equipment 


A new exhaust conditioner has been 
€ eloped for underground Diesel-pow 
ered equipment. The unit is said to cool 


exhaust gases from as high as 1,400 | 
to a maximum of 160 F. and remove 


the solid particles of combustion which 
normally appear as smoke. The condi 
thoner operates on a venturi-pressure 
principle. It is a water batch unit, and 
the manutacturer claims that performance 
s such that water losses are practically 
imited to those of evaporation. Write 
National Mine Service, Koppers Building 
Pittsburgh 19, Pa. for additional data 


New Wire Rope Combines 
Lang Lay and Regular Lay 


\ new tyy f wire rope combinin 
| I tal ty 
- I | T itl 
\\ 
( 2° Herring! 
truct 
lar la | ire 
t ] ut 
ti t tath ! re 
bra { ntact with shea nd 
mbined witl iller 
re t patterned as to pr 
thre nin flexibilit ! rvi 
\ rding to tl pat test result 
bilit clsresist 
i i ooth Ol 
New Air Cleaner Will Cut i 
it AVE Cassy 
Repair and Servicing Time [excellent str 
roperties micicat 
4 
| \ new dry tvpe air cleaner has been in serve a dual 
innounced by Caterpillar Tractor Com necd for stock 
many, which claims the unit offers un ing Lang lav pe tor one type of service 
paralleled efficrency and simplicity for ind regular lay rope tor others. For ad 
cleansing engine intake air. The air ditional information, write the company 
eaner was developed for use on Cat it address give by 


Infilco CST Exchangers 
Offer Many Advantages 


Phe Infilco continuous countercurrent 
resin-slurry ion exchange plant provide 
tmeans of carrving out ion exchange re 
wctions in turbid liquors and slurries, with 
nt countercurrent to. li juor 
CST Exchangers used 
offer the following advan 


flow. The Inf 


n this svster 


Rotary Dryer Shipped To 
Canadian Potash Mine 


This 7-foot diameter, by 60-foot long, 
parallel-tlow rotary dryer, designed and 
built by Standard Steel Corporation ot 
Los Angeles, was one of two dryers re 
cently shipped to Potash Company ot 
America Ltd.'s new mine at Saskatoon, 
Saskatchewan. Equipped with sawtooth 
lifters inside the shells, and full floating 
tires these drvers will process ore PCA’s 
new $20,000,000 mine expected to begin 
operations late this year. For data on 
dryers contact Standard Steel Corpora 
tion, Box 58252, Los Angeles 58, Cali 
fornia 
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1. Vurbid liquor or slurries containing up 
to 6 bs cight suspended s lids can be 
handled by on exchange method 
2. Countercurrent resin advance through 
J both loadin ind elution stace 
Continiuon ravity How of Lic ! 
Unitor } hi ¢ ite 
5. Mini plant size 
~ the mony adwantace 
this svstem: has t fler, Write to: Infile 
lt | Arivor 
’ 


Coincidence Rangefinder 
For Topographica! Work 


The Wild rangefinder, with measuring 
head, is used for topographical mapping 


and general geological reconnaissance 
work. If used in conjunction with a plane 
table it eliminates the need for a rodman 
The rangetinder operates on a split-image 
principle, and the manufacturer claims 
the following accuracy limits: at 100 feet, 
feet; 200 feet, 0.4 feet; 400 feet, 1 
foot, at 500 feet, 2 teet: at 1.000 teet, & 
teet; at 2,000 feet, 42 feet. The measuring 
head on the tripod makes it possible to 
read vertical and horizontal angles. Write 
to Wild) Heerbrugg Instruments, Inc 
Main & Covert St, Port Washington, 
N.Y. for additional information 


Two New Torque-Flow 
Pumps by WEMCO 


Iwo new WENICO 

| | vailable tor the first) tin 

ertical well t horizontal 

immounced, In addition to be 
Wailable in vertical models, the me 
ips—designated as Type D and DI 
so available with a variety of drives 

drive options include: belt lose 


couple destal mounted, and extended 


The type D is available in both fou 
mic ind six-inch sizes, suitable for gen 
eral duty pumping of solids even at high 
heads and ipacities The model DL is 

naller version of the same pump 
Wailable only in the four-inch size, usu 


Hy used on low head applications. Both 
new pumps have retained the design 
haracteristics of earlier Porque Flow 
Pumps. This radical design, featuring a 
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recessed impeller, makes the pump non- 
clogging and highly resistant to abrasion 
kor additional information write to: 
WEMCO ‘Porque-Flow Pump Division 
Western Machinery Company, 650. Fifth 
St.. San Francisco 7, Calitornia 


Conveyor Drive Assembly 
Featured by Demag at Fair 


A compact easy-to-handle electric mine 
conveyor driving assembly was one item 
featured by Demag on a 16,000 square 
foot exhibit stand at the recent German 
Mining Exhibition held at Essen in Sep 
tember. The unit is powered by two 
motors of different capacity and driven 
through planetary gearing. Four forward 
speeds and one reverse speed are ob 
iaimable without the necessity for shifting 
gears. The main advantages claimed for 
the design are low wear of moving parts, 
achieved by varying the conveyor speed 
to suit the required conveving capacity; 
constant torque at all speeds and elimina 
uion of fluid Couplings. For details contact 
Demag AG at Wolfgang-Reuter-Platy, 
Duisburg, Germany 


Clark Equipment Introduces 
13-Ton, Rear Dump Wagon 


Clark Equipment Company has intro- 
duced a 13-ton tractor wagon, known as 
the Michigan Model 110. The wagon is 
designed to hau! rock and similar mate- 
rial that can’t be self-loaded by scraper 
Low loading height (743 feet) is one 
advantage claimed since the wagon can 
be fed by virtually any power shovel, 
conveyor or medium-duty tractor. The 
unit is a rear-dump; its capacity is 12 
yards heaped and 8.3 vards struck. The 
manufacturer says that the rear dumps 
hydraulic system is completely shrouded 
to guard against damage from bouncing 
rock. Data can be obtained from Con- 
struction Machinery Division, Clark 
Equipment Company, Pipestone Road, 
Benton Harbor, Michigan 


ELECTRIC EAR for regulating feed rate 
to grinding mills has been improved, and 
Hardinge Company describes the modi- 
fications in a new brochure. Unit has 
been adapted to include a sound-level 
recorder which keeps a 24-hour record 
of grinding mill operations. Hardinge 
says proper application can increase ton- 
nage 10 to 20 percent. Write the com- 
pany at 20 Arch St., York, Pennsylvania 
for a copy of Bulletin AH-480. 


DIAMOND PRODUCTS: Christensen 
Diamond Products have available for you 
a new catalog describing the complete 
line of Christensen core barrels, diamond 
bits and related equipment. Send for your 
copy. Write to company at 1937 South 
2nd. West, Salt Lake City, Utah. 


COMPLETE FACTS are available for 
you on Radicon Complete Drive motor 
and gear reducer assemblies. Entire as 
sembly is ready to install in a very short 
time. Write today for additional informa 
tion. Address your inquiry David 
Brown, Inc., 999 Beecher St., San Leandro, 
Calif. 


BLASTERS HANDBOOK: The new Du 
Pont Blasters’ Handbook ts now off the 
press and is ready to be sent to you 
Here's your complete up-to-date manual 
or Blasting. Send $1.75 to E. I. Du Pont 
De Nemours & Co., Inc., Explosives 
Dept. 2543-G Nemours Bldg., Wilming- 
ton 98, Delaware, for your copy. 


CYCLONE TECHNIQUES by Equipment 
Engineers Inc., are described in a new 
bulletin No. 830. Learn about the lower 
classifications costs, low capital costs in 
volved with the use of Krebs Cyclones. 
Send for your bulletin. Write the com 
pany at 41 Sutter St, San Francisco 4, 
California. 


BLASTING COST CHART: With = the 
new Atlas Powder Corporation Blasting 
Cost Chart, you will have available a sim 
plied computing method to obtain your 
true blasting cost picture. Write to the 
company at Wilmington 99, Delaware for 
your copy, 


GOOD INFORMATION on Roof bolts. 
High Strength Steel, Cap Screws and 
Truscon “Pudget Buildings” is available 
trom) Republic Steel Corporation, 3238 
Fast 45th St., Cleveland 27, Ohio. If you 
are interested in any or all of the above 
products, write to the company and they'll 
give vou the whole story. 


MULTI-PURPOSE Metal Buildings are 
described in new literature published by 
the Columbian Steel Tank Co., P.O. Box 
1048-H, Kansas City, Missouri. The build- 
ings are fabricated from steel of sectional 
or rigid frame construction. Write today 
for literature 


PULSATING MAGNET: Syntron Com- 
pany, Homer City, Pennsylvania, have re- 
cently published a catalog on their new 
“Pulsating Magnet’ Electric Vibrator. 
The 12-page booklet contains complete 
data and specifications for Syntron’s 14 
standard vibrators. Write to company for 
your copy. 


WET CLASSIFICATION | literature — is 
now available from Harding Company, 
Inc., York, Pennsylvania. The newly re- 
vised catalog covers Classifiers, Hydro- 
separators, Washers and Heavy Media 
Separators. Grinding and wet classifying 
flow sheets are also included in Bulletin 
No. 39-C. Write to company. 
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A fast cycle and a full dipper every pass enable this 24 -yd 
Model 3500 shovel to move overburden at top speed for 
‘round the clock operation. One of the most important 
factors contributing to a consistently high production 
rate is the Manitowoc ‘“Power-flo”’ drive described below 


The key to 
Manitowoc’s 
extra power 
is the key 
to top production 


and that extra power is provided through the 
exclusive Manitowoc “Power-flo” slide pinion arrange- 
ment that directs the full flow of engine power only to 
the function in operation. There are no power-robbing 
extra gears moving, even when not in operation (and 
gears that don’t move don t wear out . no compli- 
cated trains of gears that hold production down and 
keep maintenance costs up. 
What arrangement could be simpler? As shown in the 
photograph above, the slide pinion itself is a single, 
sturdy shaft, spline-fitted with the necessary gears to 
engage, or disengage the desired function. The slide 
pinion (No. 1 on the drawing) is driven directly from 
the drive shaft (2) using only one set of clutches to 


drive the travel, swing and boom hoist. 


With the slide pinion up, the power flows directly 
from the reversing clutches to the travel gear (3 


CRANES 
20 TON - 100 TON 
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through the center pin and to the horizontal shaft in 
the carbody. 


With the slide pinion down, the power flows direct 
ly to the swing shaft (4) containing the final drive 


pinion, which meshes with the carbody ring gear. 


With the slide pinion in neutral, the reversing 
clutch is left free to operate the boom hoist (5) if an 


optional independent boom hoist is not used. 


The result is direct power to every function .. . a 
feature found in Manitowoc cranes, draglines and 
shovels. The faster cycle, heavier lifts and bigger bites 
found in Manitowocs are the direct result of this simple 
and effective "Power-flo” design. That's why output is 
measurably higher with Manitowoc . . . that’s why it 
will pay you to see your Manitowoc dealer for complete 


information on the rig best suited to your operation. 


MANITOWOC ENGINEERING CORP. 


(A subsidiary of The Manitowoc Company, Inc.) 


MANITOWOC, WISCONSIN 


SHOVELS DRAGLINES TRENCH HOES 
1-YD. - 54-YD. 


1-YD. - 6-YD. 1-YD. - 2'2-YD. 
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United States 
Personalities in the News 


Dr. William HL. Schuette has been 
elected vice president of Dow Chemical 
Company, Midland, Michigan. 


Kenneth Powell of Goldpoint, Ne- 
vada, was recently named office man- 
ager of the United States Milling and 
Minerals Corporation at Silver Peak. 

Dickerson RK. Watkins, formerly as- 
ociated with San Francisco Mines of 
Mexico at San Francisco del Oro, was 
recently named to the position of mine 
project engineer at the potash divi- 
sion, Internation Minerals & Chemical 
Corporation at Carlsbad, New Mexico. 

Sam E. Sharp, safety director of 
Tennessee Copper Company, Copper 
hill, Tennessee, was recently elected 
general chairman of the mining sec 
tion of the National Safety Council. 

Recent staff changes at Interna- 
tional Minerals & Chemical Corpora- 
tion’s Bonnie chemical plant at Bar- 
tow, Florida, include the promotions 
of C. Lester Richards to assistant pro- 
duction manager, A. A. Guffey to pro- 
duction superintendent, and Ralph W. 
Lorentz to service superintendent. 

John Parden, industrial engineer, 
was recently named assistant main- 
tenance superintendent of United 
States Steel's Oliver Iron Mining Divi- 
sion, Eastern district. Other recent 
Oliver appointments are Bill) Rush, 
Eastern district operating engineer, 
and Bob Graham, industrial engineer. 

Lawrence J. Ingvalson, assistant 
general superintendent of the Great 
Falls, Montana, reduction works of 
The Anaconda Company since 1956, 
has been advanced to the post of gen- 
eral superintendent. Leonard C. Powell 
has been named assistant general 
superintendent. James I. Owings suc- 
ceeds Mr. Powell as development 
engineer. 

John J. Sheppard, district manage) 
of Western-Knapp Engineering at 
Hibbing, Minnesota, has resigned. 
Bengt A. Samuelson, project manage) 
of Western-Knapp construction for 
the Hayden smelter of Kennecott 
Copper Corporation, has replaced Mr. 
Sheppard as district manager. 

Richard H. Lewin, of St. Louis, Mis- 
souri, has been named president of the 
Lewin-Mathes Company, division of 
Cerro de Pasco Corporation. 

(. Mittendorf recently resigned as 
administrator of the Office of Minerals 
ixploration to accept a position with 
the International Cooperation Admin- 


ROBERT G. DOYLE 
was recently ap- 
Pointed to the posi- 
tion of Geologist with 
the Maine Geological 
Survey. Prior to his 
appointment, Mr. 
Doyle was asso- 
ciated with the St. 
Joseph Lead Com- 
pany in Missouri as 
mine geologist. A 
graduate of Harvard, 
he has also spent several years in Peru as 
a field geologist. 
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JOHN B. KNAEBEL, 
MINING WORLD'S 
1956 “Mining Man 
of the Year,” will 
again be honored as 
a member of the 
mining profession 
Mr. Knaebel, a 1929 
graduate of Stanford 
University and now 
consultant to Ana- 
conda Company in 
Grants, New Mexico, 
will be presented with the William Lawrence 
Saunders Gold Medal of the American In- 
stitute of Mining, Metallurgical, and Petro- 
leum Engineers at the AIME’s annual meeting 
in San Francisco in February. Mr. Knaebel 
has worked in the mining industry in the 
Philippine Islands, British Guiana and Brazil 
in South America, and the Central Americas, 
a; well as in the United States. The award 
will honor Mr. Knaebel “‘for his versatility 
and courageous leadership in pioneering, ex- 
ploring, developing, and managing highly 
successful mining ventures as a_ leader 
among men.” 


istration as director of their industry 
and transportation mission to Iran. 

D. I. Hayes has been elected vice 
president and general manager of 
New Hidden Splendor Mining Com- 
pany. W. Rodney DeVilliers was 
elected a senior vice president of the 
New Hidden Splendor Company. 

E. F. Machell has been named chief 
product engineer, American Gilsonite 
Company, Salt Lake City, Utah. 

Philip T. Peterson, former manager 
of J. R. Simplot Companys’ Gay 
phosphate mine at Fort Hall, Idaho, is 
now manager of the company’s new 
clay mining operations at Boville, 
Idaho. John Clouser, former mine 
superintendent at the Gay mine, has 
been promoted to general superinten- 
dent. Other personnel changes include: 
Dave Aro, former resident engineer at 
the Gay mine, now superintendent of 
the Centennial mine near Monida, 
Montana.; Robert Hill, formerly 
associated with the Anaconda Com- 
pany, now employed as_ resident 
engineer at the Gay mine; and Nor- 
man Lehman, recent graduate of Stan- 
ford University, now employed as ge- 
ologist for the Gay phosphate mine. 

William H. Bartlett has been named 
to succeed F. O. Davis as treasurer of 
the Potash Company of America, 
Carlsbad, New Mexico. Mr. Bartlett 
joined PCA’s staff in 1943 as chief 
account, and has been controller for 
the company since 1950. Mr. Davis is 
now president of the company. 

John S. Wright, mine superinten- 
dent with United Potash 
Company’s operations at Carlsbad, 
New Mexico, has assumed responsi- 
bilities as field superintendent in 
charge of both the mine and refinery, 
following the resignation of former 
refinery superintendent, George R. 
Bowland. Other promotions include: 
John C. Horne promoted from assist- 
ant mine superintendent to mine 
superintendent; Francis L. Pierson, 


former chief geologist, now assistant 
mine superintendent; L. A. Tillotson 
advanced from chief chemist to re- 
finery superintendent; Woodrow W. 
Lair promoted to assistant refinery 
superintendent from refinery produc- 
tion forman; and George A. Heaton 
placed in charge of the geology de- 
partment in addition to his duties as 
chief mining engineer. 

Charles A. Lindberg, assistant 
superintendent of maintenance for the 
Oliver Iron Mining Division, U. 8. 
Steel Corporation, Virginia, Minne- 
sota, has retired. 

0. T. Hanson of Boise, Idaho. has 
been appointed Idaho state mine in- 
spector, succeeding George McDowell 
who recently resigned. Mr. Hanson 
has been minerals examiner for the 
state land department for eight years. 
He is a graduate of Utah State Uni- 
versity and has done graduate work 
in geology at the University of 
Missouri. 

B. A. Risley was elected treasurer 
of the Beaverhead Mining Associa- 
tion Montana at a special meeting 
held recently. The association reports 
that it will begin a membership drive 
for the purpose of promoting the 
county’s mining industry and to lend 
support to beneficial mining legisla- 
tion. 

Russell H. Crouse has been ap- 
pointed production superintendent of 
Monsanto Chemical Company’s_ In- 
organic Chemical Division plant at 
Soda Springs, Idaho. Mr. Crouse, who 
was formerly mines and burden super- 
visor, replaces W. P. Dunlap, Jr. who 
is now production superintendent at 
Mobay Chemical Company’s plant at 
New Martinsville, West Virginia. 
Mobay is a wholly owned subsidiary 
of Monsanto and Farbenfabriken 
Bayer, A. G. 

S. K. Droubay was recently elected 
vice president of United Park City 
Mines Company, Salt Lake City, Utah. 
Mr. Droubay will continue to serve as 
general manager and member of the 
board of directors of the Robert G. 
Dwyer, Intermountain area counsel 
for the Anaconda Company, was also 
elected to the board of directors. 

Fred A. Brinker is now assistant 
vice president of Vanadium Corpora- 
tion of America, with headquarters 
at Durango, Colorado. Mr. Brinker 
was formerly chief metallurgist of the 
company’s western division. 


ROBERT B. HOY is 
now assistant to the 
chairman of the 
Earth Sciences De- 
partment of the Stan- 
ford Research Insti- 
tute, Menlo Park, 
California. Mr. Hoy 
was formerly chief 
geologist for the New 
Jersey Zinc Com- 
pany, serving in the 


northeastern states, 
with headquarters at Center Valley, Pennsyl- 
vania, 
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These users say AMSCO 


IT'S THE SPECIAL rugged metal we use that 
gives you double digging life with Amsco 
Simplex teeth on your dipper. This uniformly 
hard, yet tough, heat-treated alloy is in both 


the tip and its husky adapter. 


Reversing tips is easy... keeps them sharp. 
Positive Locking Device. Amsco’s 


unique pin-locking design 
secures tip to adapter in 
tight, positive, metal- 
to-metal contact. 


Try this 2-part Amsco 
Simplex next time you’re 
down for tooth replacement. 


<> 


See your local power shovel dealer. 


Massachusetts construction 

company * finds Simplex 

Bb = teeth outlast competitive 

tty 2-part teeth more than 2 to 1 

Two Simplex teeth were applied to 

a Lorain machine, at the outside 
corners of the dipper. 

Two competitive 2-part teeth 
were installed between the Simplex 
teeth. 

After a period of digging, the 
position of the two types of teeth 
was reversed, placing the Simplex 
teeth in the middle. 

The Simplex teeth, observed after 
the test, showed less than half the 
wear of the competitive teeth. 


*names and cases furnished upon request 


AMERICAN _ 


OMPANY 


North Carolina 
quarry * doubles 
tonnage per set 

of tips with Simplex 
Several sets of competitive 2-part 
teeth averaged six to seven thousand 
tons per set of tips in rough going 
at this limestone quarry. Two sets 
of Amsco Simplex teeth were also 
tested in the same pit, on the same 
Northwest shovel. The first set of 
Simplex tips dug 12,445 tons, with- 
out being reversed. The second dug 
13,920 tons, without reversing... 
twice the digging, twice the tonnage 
of all competitive teeth tested. In 
addition, this quarry owner stated, 
Simplex teeth had a more perfect 
fit between adapter and dipper lip 
and take less time to change. 


Simplex teeth still 
digging — competitive 
out in test on rugged road job 


teeth completely worn 


An Iowa contractor applied two 
Amsco Simplex teeth and two com- 
petitive 2-part teeth at the same 
time to the same Northwest Model 
80-D shovel. 

264 hours later, after nearly 6! 
weeks of digging, the two competi- 
tive teeth were so completely worn 
out that they required replacement. 
At this time, the two Simplex teeth 
were little more than half worn. 
They showed only 1!.” of wear on 
the tips. 

150 hours of the 264 in the test 
involved extremely rugged digging, 
with some boulders encountered. 


ARRAS CO 


American Manganese Steel Division 


OTHER PLANTS IN 


CENVER LOS ANGELES. NEW CASTLE DEt 


Oar 


ANO A Ou Jou TE. QUEBEC 
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Newsmakers 
in International 


Mining 


Engineering Faculty at Pisa, 


former assistant gen- now working with the development of 


recently been named 


, Colombia to Albuquer- 


geological engineer. 


Pat Grosscurth, who is in charge of 
Grant is a graduate 


the University of 


pleted graduate work at the University of ie Havelock Mine 
California and University of 
joining Braden Copper 
Grant was associated with U.S. Smelting Re- 


National Lead Company 
fining & Mining Company 


Manufacturing, 


dressing research 


governmental geologic ‘al survey Hall’s headquarters are in 


, has been a recent visitor Fred A. Scheuer, 
i i Angeles, is now 

industrial enginee) 
» Ray Mines Division, 


employed as mine 


Administration Scheuer received his ot eo train- 


Administration 
engineering degree from the P 


if Indonesia at Bandung, 


North ( ‘arolina, 


"reas verfecting its new 
in increasing and perfecting its rejoined the company as mining engi- 


production of crude sulfur and sulfur- 
containing powders 
Tobing is superintendent of 


The volcanic deposit being 


north of the city of Garut, >. Jackling Award and to give 
meeting of the 
ini Metallurgical and Petroleum 


ally by AIME for “significant contribu- 
tions to technical progress in the fields 


of mining, and 


Fanizing a “mineral reconnaissance of 


are on a 
professional mission which has : 
: intendent of the Gree it ‘alls Reduc tion 

Denmark, and Sweden. 

Joseph Jungwirth, mining engineer, a 
re uae Be from tees president in charge of Western opera- 

tions of the Anaconda Company. 

E. W.Grant is new assistant general 
manager at Braden Copper Company, 
Chilean subsidiary Kennecott 


Stan Giles, recently appointed gen- 


nd of the year to assume the position 

: eagineer j mining engineering from Con- 

of cons 

necticut University and has been with 
> ( 

He will be succeeded Braden since 1941. 


. Rushton, who is assistant 


Anglo American. 
, Limited directors recently 
announced the retirement of 
rington as president 
Anglo American. i 
Board. H. J. Fraser, president of Fal- 
conridge Nickel i imi 


elected to succeed Mr. Barrington as 


maschi, a former student 


DECEMBER 1958 


J.S. D. Tory, Q.C., retired as chairman 
of the Venture’s board but will con- 
tinue as general counsel. H. 
MecGowen, LalLuz Mines, Limited, was 
appointed vice president and gene ral 
manager of Venture’s, and G. T. 
Woodrooffe, secretary and treasurer of 
the company, Was appointed vice presi- 
dent of finance. 


Al Karman and Samuel Moore. 
American engineers with Point Four. 
Mining Administration, are compiling 
a very intere sting geological study in 
the Andacollor District of Northern 
Chile for the Chilean government. 
They report the discovery of large 
deposits of low-grade copper. 

A group of four geologists, repre- 
senting Chile, Ghana, and the Philip- 
pines, arrive 1 in Washington, D. C., 
recently to participate in a seven- 
month photogeological Survey and 
sponsored by the State Department. 
Primary emphasis will be placed on 
teac hing geological inte ‘rpretation of 
air photographs. Included in the grou 
are Gabriel Perez R., Geological Insti- 
tute, Santiago, Chile; L. A. K. Quahsie, 
Ghana student at the University of 
Missouri; B. K. Pentsil, Ghana student 
at University of Michigan; and Dios- 
dado R. Andal, Bureau of Mines, Ma- 
nila, The Philippines. 


Harold E. Lee 


Charles E. Schwab 


Richard A. Young 


The State Department appointed four United 
States observer-delegates to attend the nine- 
nation meetings on copper, lead, and zinc in 
Geneva, Switzerland. Pictured above are 
three of these men, HAROLD E. LEE, vice 
president in charge of research and develop- 
ment, Bunker Hill Company, advisor on lead 
matters; CHARLES E. SCHWAB, assistant to 
president, Bunker Hill Company, representing 
the domestic industry's Emergency Lead-Zinc 
Committee; and RICHARD A. YOUNG, vice 
president, American Zinc Lead & Smelting 
Company, representing the smelting industry. 
Officially entitled the United Nations Com- 
modity Commission's International Confer- 
ence on Copper, Lead and Zinc, the meetings 
aim at finding ways to control international 
production and exports and to devise a work- 
ing agreement for such controls. A similar 
meeting was held in London last September. 
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BYRON €. GRANT, Italy, is 
eral manager ha cinnabar flotation. 
George R. Leland recently moved Be 
Cer que, New Mexico, where he is con- 
23 tinuing his work as a mining and Sh 
earch La atory at Kalulushi, has 
Uta esigned to accept an appointment a 
(Asbestos) in 
chief geol- 
chief geologist | ng, Manage- 
ment and inc. of 
Hambali Gandasaputra, recent Flemington, New Jersey. 
of the of Graham Hall, manager of mines 
the University of Indonesia at Ban for Electrolytic Zine Company of a 
dung, has been named head of the Australasia ecently visited Bunker Be 
minerag 
at Bandun Rosebery, Tasmania, at ind state 
Carlos Escalante Zeron of Mexico, ith of Me rne, Australia ot) 
I). F., Mexico 
to the Iron ] i 
Zeron is a i 
Mexican Go 
the area tl ks 
Cooperation 
nvaved ciated with App des, ; -4 
Ralph S. Archibald, chairman and 
the firm. v in former president of North Range \ 
early 1957. Mining Company, Negaunee, Michi- 
mined. 1 gan has been chosen to receive the PF E 
{ ay 
(See ip in October Mining World, Eng Fran ext 
> Februar The award en annu- 
‘ 
Santo, 8, \ Italy. Mr. Berga- ee 
Re at Chemical president and managing director. 
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Lima Type 2400 6-cu. yd. shovel at work loading ore 


LIMA TYPE 2400... 
me 6muscled for the big mining jobs 


Quality does pay off. As hundreds of mining operators have 
found, Lima's extra engineering features and precision construc 
tion mean greater tonnages, higher profits 


in Venezuela iron mine. 


When the going is tough, there is no substitute for these Lima 
Type 2400 quality features: 


Crawlers are wide and long for generou 


ground contact and eof 
handling 


ic Tread rollers have specially hardened rims to resist wea hia 
dirt seal rings and retainers 
Drums are extra wide, with large diameters idvantageous wher 
b operating as a dragline, crane or high-lift shovel, because of great 


er cable capacity 
Anti-friction bearings at all important bearing point including the 
drums 

Extra-large air-operated clutches respond instantly to the slighte 
movement of the controls, reducing o 


itor itignue 


Torque converter increases output reduce hock loading prevent 
engine stall cushioned effect of drive lengthens cable life. lowe: - 
machinery maintenance. Standard on Type 2400 


All gears, smaller parts and shafts that are subjected to extra 
are flame or induction hardened for longer life 
There is a Lima for every kind of mining operation. Shovels '. 
to 6 cu. yds., cranes to 110 tons and draglines variable. Get full 
details on these powered-for-profit machines from your nearby 
Lima distributor, or write to Construction Equipment Division, 


Lima Type 604 yd. shovel and Lima Type 1261 3-cu. 
. d. shovel loading iron ore on Mesabi Iron Range 


DISTRIBUTORS IN PRINCIPAL CITIES OF THE WORLD 
Cable Address: LIMASHOVEL, Lima, Ohio, U.S.A. 


LIMA Construction Equipment Division, Lima, Ohio 


BAUDWGVIN : DIMA: HAMILTON 


Shovels * Cranes + Draglines * Pullshovels * Roadpackers * Crushing, Screening and Washing Equipment 


| 
‘ 
4 
IED 
ew 
‘ 
5913 


— CYANAMID , 
“ore-dressing ideas you can use” 


NOW AVAILABLE... 
Mineral Dressing Notes No. 23 


Chemistry of Cyanidation, with an added section: 
Arsenic and Antimony Sulphide Minerals in Cyanidation 


TABLE OF CONTENTS This authoritative bulletin on cyani- 
dation of precious metal ores, first 
issued in 1950, has been reprinted with 

“2 age an added section, Arsenie and Anti- 
mony Sulphide Minerals in Cyanida- 


: : tion. Check the table of contents below 


= serve for a listing of the factual, useful in- 
formation contained in this new issue 
of Mineral Dressing Notes. Send for 
your copy with the coupon below. 
; For over 40 years, Cyanamid has been 
supplying the mining industry with 
Aero” Brand Cyanide and technical 
i “know-how”. Backed by the years of 
experience of its field engineers lo- 
cated in the major mining areas of the 
‘ free world, and the services of its Min- 
ing Chemicals Laboratory, Cyanamid 
asp is best fitted to serve vou with both a 
Wachonen wide variety of mining chemicals and 
valuable in-the-mill assistance. 
CYANAMID OF CANADA LIMITED 
Toronto 1, Ontario, Canada ( ' 
Rates of D \ y Please send me a copy of 
t Mineral Dressing Notes No. 23. 
CYANAMID OF GREAT BRITAIN LTD Ie 
Bush House, Aldwych, London W. C. 2, England ‘ Company 
ID 
SOUTH AFRICAN cYAWAMID (PTY:) LTD Address 
P.O. Bor 7552 
f th Africa Appendix 
uth Af M a City Zone......... State 
E. P. CADWELL 
Cc Na 439%, Relen 1042. Of. 7, Lima, Peru 
AMERICAN CYANAMID COMPANY 
377 Little Coll 
Melbourne, Australia EXPLOSIVES AND MINING CHEMICALS DEPARTMENT 


CYANAMID INTERNATIONAL — Mining Chemicals Department 
Cable Address: Cyanamid, New York 


30 ROCKEFELLER PLAZA, NEW VORK 20, N.Y. 
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Report from the field... 


Longyear Transmission Pumps put right volume of 
water into hole without bypassing 


Longyear Transmission Pumps 
help hold the line against the con- 
tinually rising cost of drilling. 
Here are 4 
speed pumps help cut drilling costs: 


reasons why these 5 


1 The volume of water pumped in- 
to the hole can be controlled over 
a wide range of various depths. 

2 Bypassing 
burning and 
without the drillers 


is eliminated. Thus 
mudding of bits 
knowledge 


is unlikely 


3 Closed current 
sible at every 


pumping is pos- 

stage of.the hole 

without changing pump liners 
and sheave ratios 

4 Engine runs near recommended 
operating speeds at all times 
thus minimizing carbon and 

sludge deposits, reducing wear 

on working parts, increasing 
engine life 

Longyear Transmission Pumps are 

matched in advant iges and per 


formance by other components of 


Diamond Core Drill Manufacturers ¢« Core Drilling Contractors 


Mining Engineering and Geological Consultants 


THE WORLD 


Longvear. Coordinated Systems for 


diamond drilling, including finest 


drills, drill rods, 


barrels, and other supplies. 


diamond bits, 
core 
For complete information on 
Longyear Transmission Pumps, 
write for Longyear World No. 1, 
Kk. J. Longyear Company, Minne- 
apolis Minnesota. 
E. J. LONGYEAR COMPANY 
é th Bth Street e Minneapolis Minnesota 


CANADIAN LONGYE LTD., NORTH BA NT 


iS OUR WORKSHOP 


| pershift through, 
_ and- Serpentine. 

LONGYEAR ET CIE., PARIS, FRANCE 
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“T-1” Steel bucket scoops 20% more load § 


This USS “T-1" Steel bucket holds about 29 cubic 
yards loaded due to the unique fabricated lip design 
worked out by Mr. Miller. The former 25-yard rated 
bucket actually retained about 24 cubic yards loaded. 


United States Steel Corporation — Pittsburgh 
Columbia-Geneva Steel — San Francisco 
Tennessee Coal & Iron — Fairfield, Alabama 
United States Steel Supply — Steel Service Centers 
United States Steel Export Company 


United States Steel 


—weighs 17,000 pounds less 
—saves 50% of bucket costs 


Warren Miller, master mechanic for Maumee Collieries Co., 
Terre Haute, Indiana, designed and built this bucket for one of the 
firm’s large dragline rigs. He knew that capacity could be raised, 
over-all weight reduced and maintenance simplified if he fabricated 
the bucket entirely from plates of USS “T-1” Constructional Alloy 
Steel of 321 Brinell hardness. 

Weight reduction. The bucket formerly used weighed 30 toms 
fully rigged, and scooped an average load of about 24 cubic yards. 
The new USS “T-L” Steel bucket weighs only 26 tons but delivers 
a load of 29 cubic yvards—a capacity gain of 20% and an empty 
weight reduction of 25°. The loaded weight reduction is about 1%. 
Work per shift is up. 

Cost reduction. Thanks to USS “T-1” Steel, the cost of this 
bucket was less than previous replacement costs. And a check on 
wear for the first four months of use indicated that the all ‘“T-1” 
Steel bucket should last longer than buckets previously used. 
Maintenance will be simpler, too; no castings are used. The entire 
bucket is welded of plates. 

Tooth talk. Maumee’s bucket teeth are also made of ““T-1" Steel 
instead of castings. They last about five weeks—two weeks longer 
than castings—and cost about half as much. All the “T-1” Steel 
used in the bucket was furnished to 321 Brinell which gives it ex- 
traordinary resistance to impact abrasion. USS ““T-1” Steel is also 
available with a minimum yield strength of 100,000 psi. 

Write for free book. The many advantages, applications and cost- 
saving features of this versatile steel are well known by equipment 
makers and completely described in our book, USS “T-1" Con- 
structional Alloy Steel. United States Steel, Room 2801, 525 Wil- 
liam Penn Place, Pittsburgh 30, Pennsylvania. 


USS and “T-1” are registered trademarks 
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Take it from the man in the driver's seat...here are big reasons 


why operators recommend 
Increase your daily 


“The International Payscraper does not nose over or up 
in tight spots)’ states Operator Cecil Dickson, for C. & Z. Con- 
struction Co., Memphis, Tenn. The three ‘’75’s” in this fleet each 
get a heaped 22-yard load in 25-32 seconds—with the TD-24 as 


pusher. The job: building farm-to-market road near Covington, Tenn. 


Operating safety is essential on mountain terrain. Ripon ' 
Construction Co., working near Weaverville, California, appre- 

ciate International ‘75’ Payscraper safety — handling a sub- 
contract on a road in mountainous Trinity County, with three 
75's’ and two TD-24's for pusher power. Cuts run to 75 feet deep! 


- 


Payscrapers 


Riding on the shock-absorbing, deep-padded seat, 


This new TD-20 is pusher for a pair of fast-loading ‘55’ Pay- 
the International Payscraper’ operator soon learns he 


scrapers—on a street improvement project in Denver. Horn Con- 
can cross rough spots—ascend or descend steep struction Co. is the contractor. 


pitches, loaded or empty—without neck-snapping, 
spine-smacking jolting or bouncing. He practically 
gets automotive riding comfort! 

When he needs positive braking, he has powerful, 


heavy-duty four-wheel air brakes—synchronized on Our three ‘55’ Payscrapers are best for our land clearing 
and stripping needs in this sandy area—and we compared thor- 


) ac scraper wheels -celerate 
both tractor and scraper wheels—to decelerate and oughly with competitive machines,’ states Tom Hutchinson, for 


ny stop surely, even with heap loads on steep grades. Hutchinson Bros., Inc., Pompano Beach, Fla. ‘‘We like the way the 
: And for “walking” the rig through soggy going, he has ‘55's’ boil up a full load fast; then get to the fill and back quick 
auxilary hand-braking of the individual drive wheels! w 


Guiding a big earthmover is no longer an athletic 


event—no longer demands “muscle” or tussle! The 
Payscraper gives him exclusive Hydro-Steer—hydrau- 
lic steering powered for smooth, positive one-hand 
turns! Even the clutch is air-assisted for operating 


ease and fast, positive action! 


And an operator has no fear of “nose-diving” or 
jack-knifing—not with International Payscraper de- 
sign! The oscillating hitch assembly and forward 
pitched spindle prevents these machine contortions! 
Low center of gravity means extra stability, too, on 


uneven terrain. 


These are big reasons why operators have the con- - ; 


fidence to use full Payscraper power and speed—to 
give you full capacity and cycle-speeding loading, 


hauling, and return! 


Get in the driver's seat—get the operator's feel 
of International Payscraper performance. See for 
and confidence can be in increasing earthmover ca- 
pacity! See your International Construction Distribu- 
tor for a demonstration! 


/nfernational 
Kil Construction 


International Harvester Co., 180 North Michigan Ave., Chicago 1, Ill. 
A COMPLETE POWER PACKAGE: Crowler and Wheel Tractors...Self-Propelled 
Scrapers and Bottom Dump Wagons...Crawlers and Rubber-Tired Loaders... 
Off-Highway Haulers...Diesel and Corbureted Engines...Motor Trucks...Farm 
Tractors and Equipment. 
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precipitates—SOUTHWEST 


Arizona Companies Mine, Mill, Blend, and Sinter 
Many Types of Manganese Ores for Carlot Program 


Arizoua manganese mines and mills are 
operating at a very high rate. Some are 
producing direct shipping high grade for 
the government's carlot program; some 
low-grade producers are shipping to 
blending plants; still others are operating 
their own mills. Mohave Mining and 
Milling Company is especially busy pro- 
du ing carlot grade concentrates by treat- 
ing and retreating ores and concentrates 
in its mill and sintering plant at Wic ken- 
burg. A roundup of some of the state’s 
manganese activity reveals the following: 

Four individual groups are now work- 
ing on the Metate 3 and Metate 3 Exten- 
sion manganese claims, located in La Paz 
district of Yuma County. The four opera- 
tions, employing a total of 20 men, are 
headed by Ernest Daniels, Sammy Dan- 
iels Jesus Danie ls and Joe Cornw ill, all 
of Blythe, California. In addition, Charles 
Hiart and associates are said to be plan- 
ning a large stripping operation for this 
winter on the Metate 4 Jesus Daniels, 
Sammy Daniels and Jor Cornw ill are 
mining an extensive bulldozer pit, 200 
feet long and Y shaped The overburden 
was 20 to 25 feet deep over most of the 
stripped area. Also, there are 4 shafts 
open, the deepest being 130 feet. Ore is 
hauled from shafts and open pits to a 
central stockpile, then trucked by Wells- 
Cargo to railroad. The present grade is 
said to run from 50 to 55 percent man- 
Lanese 

H. C. Smith and associates of Globe 
are continuing manganese production 
from the Black Jack mine, 42 miles south- 
west of Casa Grande. The mine employs 
11 men, five on the day shift and six on 
the night shift Access to the mine is 
gained by a 90-foot 60-degree inclined 
shaft with drifts both directions from the 
shaft on the 90-foot level. The hoist is 
gasoline-engine driven and is equipped 
with a %-inch cable and skip bucket. The 
ore, which is reported to average about 
35 to 40 per cent manganese but contain- 
ing considerable fines, is sent to the 
Stovall blending plant at Casa Grande 

Brown and Robinette of Wenden are 
employing 22 men in their mining and 
milling operations at the Price and Price- 
less manganese property in the Artillery 
Peak area. About 25 tons of ore per 
hour are being handled at the recently 
constructed mill, making approximately 
60 tons per day of 30 percent manganese 
concentrate, Recovery is by Pan-Ameri- 
can jigs—five roughers and one cleaner. 
The concentrates go to Mohave Mining 
and Milling Company for further process- 
ing to meet marketable specifications. 

Milling operations were resumed in 
September by Mansona Minerals, Inc., at 
Wickenburg The company Is now treat- 
ing 150 tons per day of manganese ore 
from the Black Warrior Shannon Le Wis, 
Peterson, and other properties in the 
immediate vicinity of the plant rhe high- 
media and jig concentrates are sent to 
the Stovall blending plant at Casa 
Grande for up-grading to GSA specifica- 
tions. A crew of 14 men is emploved regu- 
larly in mining, milling, trucking and 
office operations 

Operations at the Crescent Mining 
Company's manganese properties, seven 
miles north of Mammoth, are employing a 
total of 30 men. Mining at the Crescent 
open pit IS contracted to the Nelson- 
Belding Corporation of Los Angeles; 
milling is handled by the company. Mine 
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production, varying from 300 to 500 tons 
per day, is trucked ‘a distance of five 
miles to the mill site, then crushed and 
screened in a Universal portable crushing 
and screening plant. Equipment at the 
mine includes a 1%-yard diesel shovel and 
D8 Caterpillar bulldozer. The company’s 
mill is operating three shifts daily, treat- 
ing about 350 tons per day and produc- 
ing trom 60 to 65 tons of concentrates. 
Che sintering grade and middlings are 
sent to the Mohave Mining and Milling 
Company, or to Holken Mining Company 
at Winterhaven, California, for further 
treatment; the metallurgical grade is 
shipped under the GSA manganese carlot 
program 

C. MeCutchan of Miami has com- 
pk ted the 7O0-de gree inclined shaft to a 
depth of 165 feet on the Magnet vein at 
the New Dominion mine. A drift on the 
140-foot level underlies — the present 
stope. Currently, McCutchan is shipping 
about 200 tons of 30 percent manganese 
ore per month to Mohave Mining and 
Milling Company. 


Ray Mines Expanding 
Mill to 22,500 Daily Tons 


The new expansion program just 
started by Kennecott Copper Corpora- 
tion’s Ray Mines Division at Ray, 
Arizona will be headed up by Elmer E. 
Speers, formerly general mill foreman 
for Kennecott’s Utah Copper Division. 

Included in the new construction pro- 
gram will be a 7,500-ton ore bin at the 
Ray mine and the erection of the second- 
ary crusher, fine-ore storage bins, addi- 
tional grinding and flotation sections, 
and conveyor facilities at the Hayden 
plant. The fine-ore bins and the new 
grinding sections will increase the capac- 
ity of the mill from the present 15,000 
tons per day to 22,500 tons. Contract for 
the work is held by Stearns-Roger Con- 
struction Company of Denver 


Inspiration Consolidated Copper Com- 
pany at Inspiration, Arizona has returned 
to a six-day work week The decision 
resulted from the reduced copper in- 
ventory and better sales outlook. At the 
company’s Christmas mine at Winkel- 
man, total expenditures for devel p- 
ment during the first nine months of 1958 
umounted to $557,010 compared with 
$879,378 in the same pe riod of 1957. Of 
this amount, $167.8 was spent during 
the third quarter of the year when 
deepening of the development shaft to 
the 1,600 level neared completion. This 
operation is under the direction of Nor- 
man G Thompson, Trine superintendent. 

Mining and milling operations at the 
Iron King Branch, Shattuck Denn Min- 
ing Corporation, Humbolt, Arizona, are 
being maintained at the normal rate of 
around 1,000 tons per day. The mill 
process—flotation with cyanidation of the 
flotation tailing—results in two products, 
a zinc concentrate assaying about 59 per- 


cent zinc and a lead concentrate assaying 
about 30 percent lead. Most of the silver 
and some of the gold values are re- 
covered in the lead concentrate, and ad- 
ditional recovery of precious metals is 
made in the cyanide circuit. Ore pro- 
duction comes from the north of the 
shaft on the Nos. 14, 15, and 17 levels. 
Principal development work is drifting on 
the No 19 level and deepening the shaft 
which is down about 2,450 feet. Dan M 
Kentro is resident manager, employing a 
crew of 225 men. 


Magma Copper Company reports a 
total production of 142,407,454 pounds 
of copper from its Arizona properties 
during the nine months ending Septem- 
ber 0) 1958S This output was divided 
between its two producing properties 
as follows: Magma mine 31,679,440 
pounds; San Manuel mine, 110,728,014 
pounds, Comparable figures for the like 
period in LOST were Magma mine 3l,- 
090,490 pounds San Manuel mine, S6,- 
692.164 pounds, for a grand total of 
117.782.654 pounds 


Ray Mines Division of Kennecott Cop- 
per Corporation at Ray, Arizona, has re- 
turned to a seven-day operating sched- 
ule. Employes will work a five-day week 
and the plant will operate seven days, 
A. P. Morris, general manager, explained. 
Recall notices are being sent to men on 
the lav-off list to cover the increased 
labor requirements. This is the third in 
crease in work schedule for the Ray 
Mines Division since August. At that 
time, operations were increased from a 
four to a five-day work week; then, in 
September, to a six-day work week 


Phelps Dodge Corporation has in- 
creased the working schedule its 
Arizona mines to the equivalent of a 
six-day work week. This was the corpora- 
tion’s third increase in less than two 
months, the mines having gone to a five- 
day week September 3, then to five and 
one-half days October 1. The new sched- 
ule applies to operations at Ajo, Bisbee, 
Douglas, and Morenci, and is expected to 
restore about 8,000 tons of the 8,500-ton 
monthly cut in output which Phelps 
Dodge had taken during the height of 
the curtainment program. 


The Woodson Exploration Company, 
with holdings near Cameron, Arizona, 
has completed a heavy stripping job and 
expects to begin shipping uranium ore 
to the Rare Metals Corporation of Ameri 
ca’s mill at Tuba City this month. Ship- 
ments at the rate of 500 tol.500 tons per 
month are planne d. R. M. Gammell is en 


Cinecr nh charge 


The Arizona State Land Department 
has granted permission to Phelps Dodge 
Corporation to construct a dam and reser- 
voir on East Clear Creek, a tributary of 
the Little Colorado River, and to appro- 
priate 11,000 acre feet of water per an- 
num for mining purposes. The water will 
be diverted into the Salt River water- 
shed. The dam is to be known as the Blue 
Ridge Dam and is located about 50 miles 
southwest of Winslow. 


The University of Arizona College of 
Mines will offer an educational program 
and symposium on “The Application of 
the F luoSolids Reactor to the Mineral In- 
dustry” early in 1959. First part of the 
program will be held from February 23 
through 27th. It is designed for engineers 
who will have control or be directly or 
indirectly connected with the operation 
of a FluoSolids reactor. The program will 
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consider fundamentals of chemistry, phys- 
ICS, mathematics, stoichiometry, and 
metallurgical thermodynamics as they ap- 
ply to the reactor Ihe college will use 
its four-inch FluoSolids reactor, the only 
one owned by a college of mines for in- 
structional purposes, for laboratory in- 
struction. A symposium will form the 
econd part of the. program on March 2 
ind 3. It will be devoted to technical 
papers, a panel discussion, and a trip 
to the new Hayden smelter of Kennecott 
Copper Corporation. Additional informa- 
tion may be obtained by writing to Pro- 
fessor Sigmund L. Smith at the college in 
Ducson 

Inspiration Consolidated Copper Com- 
pany, Inspiration, Arizona, reports that 
its first sales of finished molybdenum con- 
centrates were made during the third 
quarter of the current: year Production 
ot by-product molybdenum was. started 


during the second quarter following com- 
pletion of the plant for retreatment of the 
opper concentrate to recover the minor 
unounts of molybdenum contained, The 


company has estimated that the molyb- 
denum plant investment—close to $600,- 
O00—will be recovered out of earnings 
within two years after full production is 


underway 


fhe White Mountain Lead Company, 
new owner of the Mexican le id-silver 
mine east of Bishop, California, plans to 
reopen the property. A two-mile mine 
iecess road will be built and a centrifugal 
pulverizer type mill installed. Production 
is to get underway next spring. Part of 
the operation will be by open pit. 

A barite discovery has been reported 
in Ritter Canyon, 15 miles east of Cal- 
iente, California. The property is owned 
by Emil Ritter. An access. road to the 
property has been built, and test work 
! continuing 


Apex Uranium Inc. is awaiting an AEC 
decision regarding construction of a 
uranium mill near Austin, Nevada. Con- 
struction is scheduled to begin within 45 
days after receipt of an AEC contract. 
The mill would treat custom ore from the 
Austin area, as well as ore from the firm’s 
own Apex mine 

The Nevada State Highway Depart- 
ment 1s reported to be considering 
building of a mine access road to the 
Eagle-Picher Company diatomite prop- 
erty. The new route would greatly 
shorten the distance from the mine to 


Loveloc k. 


Work is continuing at the April Fool 
property near Manhattan, Nevada. A 
shatt has been sunk 35 feet and about 
55 tons of gold ore have been removed. 
The ore is being stockpiled for the pres- 
ent time. The discovery was made by 
White Caps Mining Company while do- 


DECEMBER 1958 


Almost Nothing To Do... 


when you select — 


COMPLETE DRIVES 


All Radicon drives are fully tested 
and inspected in our own fitting 
shop before shipment. Complete 
Drives are delivered with all lubri 
cants furnished, and ready to set 


Eliminate a major part of your drive design problems— just position 
the efficient new Radicon Complete Drive, set six bolts, and you’re 
ready to roll! 


No need to buy reducers, motors, couplings — then spend time shim- 
ming and aligning. Radicon reducers and motors are already carefully 
shimmed and aligned on heavy fabricated steel base plates, of double 
box construction, firmly ribbed for rigidity. This means minimum stress 
at the flexible coupling...long service, low maintenance. 


Fan-cooled Radicon Speed Reducers, like the type RHU shown with 
the above complete drive, are being specified by original equipment 
manufacturers in many industries these days. They have learned Radi- 
con’s ability to withstand extremes of temperature, dust, dirt and rain 
—all with low initial cost, and low maintenance! Find out for your- 
self —write or phone today. 


Immediate delivery 3” to 14”, all standard ratios from 
5:1 to 60:1. Radicon complete drives supplied by all 
authorized David Brown factory branches and distributors. 


ID BROWN, inc. 


999 Beecher Street, San Leandro, Calif. « 6025 Atlantic Blvd., Maywood, Calif. 
1224 S.W. Morrison St., Portland, Ore. 


| David Brown, Inc. 
999 Beecher Street 
San Leandro, California 


Send me the facts— about Radicon Speed Reducers and Radicon Com- 
plete Drives thot can be installed in minutes! 


Name —___Title 
Company— 
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THE RIGHT SCREEN FOR YOUR JOB! 


VIBREX 


ONLY H-R- 
MAKES ALL 4 


Are you faced with a really tough problem in sizing ... scalping .. . 
washing ... rescreening ... dewatering? The right Hewitt-Robins 
screen is your answer! 

Vibrex: Here's the most versatile screen of them all! Simple, field 
adjustable, stroke, speed, angle to match any requirement 
circle-throw principle with two massive self-aligning bearings . . . 
rock-bottom economy coupled with long-life ruggedness! 

Eliptex: Exclusive elliptical motion for horizontal operation 
gives high capacity, fast material progression, and sharp sizing. 

Gyrex: This positive-stroke, four-bearing, circle-throw screen 
has an unsurpassed record for stamina. 

hi-G: A modified-resonant unit that has the extra kick for hard- 
to-screen materials at only a fraction of usual power requirements. 
Both decks are accessible for cloth changes. 

All 4 in standard suspended and base mounted models! 

Whatever your specific screening problems, you will find one of 
these Hewitt-Robins units best fitted for the job. For information 
or service, contact your local H-R representative, or Hewitt-Robins, 
Stamford, Connecticut. 


@ HEWITT-ROBINS 


CONVEYOR BELTING AND IDLERS...POWER TRANSMISSION DRIVES 


INDUSTRIAL HOSE... VIBRATING CONVEYORS, SCREENS & SHAKEOUTS 
Pr t Manufacturing Plants in Buffalo, N.Y. ¢ Chicago, III. © King of Prussia, Pa. © Passa NJ 
rdam, Holland Johannesburg, South Africa « London, England Montreal, Canada e Paris France 
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ng assessment work on the property 
Meanwhile, at the White Caps min 


nearby,-a 22-ton shipment of gold, ci: 
nabar, and tntimonvy was sent to a Los 
Angeles sine lter tor refining and test pur- 
poses. The results will aid in developin 
flowsheet for a proposed ll at 


White ips property 


| Potash Division of 
\linerals ane Chemica ( porat 
hoisted tl LOOOO 000th ton of 
heinite ore ever | te 1 

e world at its Carlsba New Me 
property in October Int t t 

lv firm in the work | 

] ore tr t 
SOO-foot and S30-foot 
urrent langbeinite 4 
from the lower leve 

New Ni by ¢ Kreme Bain, St 
I is t McKeen 

Whitth Contract United Stat 
District Walde Hl. Roger t Jur 
held that McKenzie and Whittle were 
using Bains patented method ¢ haft 


sinking in an operation near Carlsba 
New Mexico. The shaft was being nh 
for Farm Chemical Resource Des 

ent Corporation tor the mining of pot 
sh Rogers held that MickKenzie & 
Whittle should pay Mr. Bain rovalties fe 
the use of his method and that incidental 
charges in the hatt sinking did not free 
the user from tn ¢ bligation t pav TON t 
ties 

Gibralter Minerals Company of Plain 
view, Texas is developing the Hornet and 
American lead, zine, and silver mine 
eight miles west of Hachita in Grant 
County, New Mexico. An §85-tor mill i 
located at the mine. Operations ar 
cheduled to start early in 1959. | Jor 


lan is general manager 


The Palangana rporation ub 
sidiary of Union Carbide Corporation 
ind Columbia-Southern Chemical Corpo 
ration, reportedly is negotiating with the 
\tomic Energy Commission for permis- 
sion to erect a uranium mill in Duval 
County, Texas. Exploration drilling has 
located about 1,000,000 tons of ore in 
the Goliad sandstone at depths from 175 
to 350 feet. This ore is found directly 
over the top of the anhydrite capped 
Palangana salt dome Uraninite and 
pyrite are found coating sand grains. In 
the late 1920's the area was an old field 
when the sands produced 6,600 barrels 
of oil. Union Carbide has not vet an- 
nounced mining plans for this unusual ore 
bods 

The Pan American Sulphur Company 
of Texas has announced that it produced 
603,000 long tons in the first nine months 
of 1958, an increase of 88.000 tons over 
the same period of 1957 
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Northwest's Large Pb-Zn 
Producers Increase Output 


Recent lead-zince price increases have 
rompted the Banker Hill Company and 
Per Oreille Mines & Metals Companys 


prod el t thre retal il 
{ Washington, et to five-da 
ork weeks from: four 
Bunker Hill has also re le 100 laid 
f worker t its lea elter at Kel 
| t trom 
nad t tf two idle 
it it tt { if pl rit \t la 
rt th pe t t so) 
{ 65 ent 
t August 
Pend Oreille perate In north- 
tern Washingtos Metaline District 
ts to be prod 55.000 to 60.000 
{ t! t t ( 
Nlost ‘ 


Nha re be ed 
Iron t t ( t 
| } Shiast ( ipaml 
ny wet and dry magneti 
parators equipment twi 
tractor tw loader ma 
wer shovel. Some finely powdered ore 
nis beer hipped to Oregon Portland 
Cement Compan t Lime and some 
user material to M. A. Hanna Nickel 
Smelting Company at Riddle, Oregon 
¢ Davis i er 


Despite the poor inarket utlook for 
tungsten. Salmon River Scheclite Corp 
ition is completing a $90,000) govern- 
ient-approved tungsten exploration proj 
ct im Custer County, Idahe An ore 
hoot found by diamond drilling i les 
than 250 feet ahead of the present tace 
Future mining operations, however, de- 
pend upon a substantial improvement in 
the present price of tungsten trioxide 


veloped ore TeEServes are estimated at 
150,000) tons which can be mined and 
milled at a cost of about $30.00 per 20- 


| 


pound of tungst 


| ten trioxide. Harvey 
Penny of Salt Lake City is company 
president Robert M. Barrett, Salt Lake 
City financier, is doing the present work 
under a profit-sharing lease. Frank, A 
Paft is mining engineer in charge 

Excellent-grade lead-zinc ore has been 
found over a three-foot width in a dia- 
mond drill hole in Coeur d'Alene Syn- 
dicate ground near Gem, Shoshone 
County, Idaho. Exploration is being done 
hy Black Bear Silver-Lead Mines, which 
s controlled by Metropolitan Mines Cor- 
poration, from an east drift off the main 
Black Bear adit. The area being explored 
lies between the old Frisco . mine of 
American Smelting and Refining Com- 
pany and the Bunker Hill Company’s Star 
holdings 

Western Fluorite Mining Company has 
had five men operating heavy equipment 
it its uranium mine in Custer County, 
Idaho’s East Basin Creek area. Fifteen 
hundred tons of ore has been shipped to 
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Vitro Uranium Company's Salt Lake City 
processing pl int and management hope dl 
to have an additional 4,000 tons mined 
before winter conditions forced a shut 
down. Further determination of ore re- 
erves by rotary drilling also was planned 
Hank Childs is superintendent 


Sidney Mining Company, operator of 
zine-lead mine near Kellogg, Shoshone 
County, Idaho, has acquired a uranium 
prospect in Custer County's East) Basin 
Creek area and another in the adjacent 
Coal Creek area. Bulldozer exploration 
has exposed interesting mineralization 
hut additional work is not planned until 
pring. Adjacent holdings are held) by 
Western Fluorite Mining Company and 
Rare Metals Corporation or America 


Hecla Mining Company may obtain 
ontrol oft Friday Silver-Lead 
Vines Company, newest major producer 
oeur GdAlene Mining Regior 
Tit Counts Tah Hecla has taken 
ito buy 184,000 shares of Lucky 
Kriday stock from two officials of the 
firm tor S1,380,000, or S7.50 a share, anc 


is makin i detailed examination of the 
Lucky riday Holders more 
1,000,000 other outstanding shares would 
he made the une offer if the option i 
‘ 


Polari Minin Company has bee 
merged into its parent firm, IMecla Min 


ing Company, on a basis of one share of 
Hecha for ¢ wh SIN shares ot Polaris Phe 
merger increased Hecla’s current assets 
t ipproximately S7000,000,  Incorpe 


rated in 1937. Polaris’ holdings included 
the Polaris silver-copper vein system in 
the Silver Belt of the Coeur d'Alene 
Mining Region (Shoshone County, Idahe 

being mined from deep workings of Sun 
shine Mining Company: the adjacent Sil 
ver control of Chester 


4 


Silver Buckle Removes Waste To Reach Uranium 


More than 300,000 cubic yards of waste rock have been removed by Silver Buckle Mining 
Company of Wallace, Idaho to reach a uranium deposit in the Spokane Indian Reservation in 
northeastern Washington. In the picture above, G. L. Cloward, superintendent, looks over the 
big open-pit operation. Most of the overburden was removed with Caterpillar troctor scrapers. 
Conex Inc. of Ford, Washington has the mining and hauling contract. Silver Buckle has stepped 
up its uranium ore shipments from 750 tons to 1,000 tons weekly. Some of the ore is stock- 
piled at the uranium processing plant of Dawn Mining Company in Ford for winter milling. 
The custom milling contract provides for treatment of at least 60 tons daily. At last report, 
5,000 tons of ore had been trucked to the mill. Uranium oxide content average 0.23 percent. 

The ore bed currently being mined is 15 to 20 feet thick in a conglomerate atop granite. 


Mining Company, and working contracts 


with nearby Mineral Mountain, Silver 
Standard. and American Silver Mining 
Companies, Merger Mines, Inc., and 
Cocur d'Alene Mines Corporation 

Three 1 .OO0-toot dian nd drill holes 
we being tanned out from the end of the 
two-mile East Exploration Project lateral 
driven from the Silver Summit mine 
Shoshone County, Idaho, into the prop 
erte of Rainbow Mining & Milling Com 
pany. A second raise on a silver-copper 
vein discovered earlier is up more thar 
135 feet in 30-ounce ore. Polaris Mining 
Company is doing the work at a depth ot 
O00) teet 

Mineral leases approved by the Idah 
Land Board: Elio Shoup, Salmon, 160 
County: Glenn Culver, Boise 
in Ada County tor gravel: Micl 
roll, Boise, 40 acres for quart, 
Valley ¢ id Raly ht 

1. Oregon, 40 acres tor 
in Benewah Counts 

Low lead-zince prices were 
Clayton Silver Mines tor 
two-thirds of its 30-man crew 
pension of mining and milling 
in’ Custer Counts Id piient 
work was cut to five-day Al] 
operations were on a six-day week and 
production was about 3,000 tons of ore 
months shatt-deepening 
project from the 500-foot level to the SOO 
was nearing completion, at last) report 
\\ M. Yeaman of Yakin: Washington 

company pre side rit 

Newton L. Matthews of Hailev, Idaho 
has been granted patents on an improved 
rock crusher design and on a multiple 
gravitv and float concentrator featuring 
t rotating drum with a removable rub- 


her lining and arrangement 
FTOOVES and riffle 
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Directors of Lead Blossom Mining and 
Milling Company have approved turning 
the firm's two patented claims and a 
fractional patented claim in the Wardnet 
trea of the Yreka mining district of Idaho 
ver to Yreka United, Inc., tor 100,000 
shares of Yreka stock. Yreka has acquired 
large holdings in the area by sale or 
merger and is negotiating with the Bun 
ker Hill Company for their deep devel- 
pment from a sea-level tunnel Bunker 

driving trom its Crescent mine to its 
Bunker Hill mine. Jerry Graber of Wal- 
ice is president of Lead Blossom. 

Idaho Mining and Milling, Inc. is log- 
sing timber from land in Idaho County's 
Florence Basin so that a floating dredge 

in be put to work on gold-bearing sands 
ind gravels ot Meadow ( reek next 
pring. The timber was purchased from 
the Department of Agriculture. Logging 
ind grading for an air strip also is 
planned under a special use permit from 
the U.S. Forest Service. Philip W. Jun- 
gert of Lewiston, is president 

\ blaze caused by a detective electric 
generator destroved the surface plant ot 
Idaho Custer Silver-Lead Mines at the 
old Livingston mine, Custer County, 
Idaho. Loss was estimated at nearly 
$20,000, but there was some insurance 
Pumps went out and water flooded some 


mining equipment belonging to the op 
erating firm, Hecla Mining Company ot 
Wallace. Two men working underground 
escaped without injury. Alvo V. Alven- 
sleben, Seattle, is president of Idaho 
Custer. 


Good progress 1s being made on erect 
ing the thorium ore concentrating plant 
for Salmon River Uranium Development 
Inc. near Salmon, Idaho. Mill machinery 
has been installed power and water fa- 
cilities installed and tested; and crushers 
and conveyors set in place. Mill building, 
pump house, and other necessary struc- 
tures are about completed. Test runs are 
underway, and full production is ex- 
pected shortly Capacity is 100 tons per 
dav and can be increased it desired 


William Wilcox is president of the firm 


Webster Decker and Wilford Sirrine 
have suspended work for the winter on a 
molybdenum prospect they had been ex- 


ploring. ‘They are expected to resume ex- 
ploration next spring and may do some 
drifting The claims leased trom Robert 
Hulin and associates, are located on the 
North Powder River in the Elkhorn 
Mountains of Baker County, Oregon. 

4 $909,500 contract reportedly has 
been aw irded to Dravo Corporation of 
Pittsburgh, Pennsylvania for construction 
of a 900-ton-per-hour traveling bulk un- 
loading tower. The tower will be part of 
new facilities erected for the Portland, 
Oregon Commission of Public Docks. In- 
cluding also are a new pier, and storage 
vard at the commission’s terminal No. 4 
to help handle increasing shipments of 
imported ores and concentrates 

( alifi rnia-Uregon Chrome Pro 
ducers Association met in Cave Junction 
Oregon recently to form the group into 
i cooperative. Since completion of the 
GSA stockpile in May, all chrome mines 
in’ Oregon and California have shut 
lown. It is. the plan of the new group 
to investigate the possibility of marketing 
chrome ore as ferrochrome manufactured 
in a cooperative-owned electric furnace 

Phil Parks |r Roy Matchett, and 
G. I. Bryant are shipping mercury from 
the Four Square group of claims leased 
trom Lakeview, Oregon interests 
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PIPE - VALVES - FITTINGS 


Light Weight Welded Steel Pipe 
Plain Ends or Quick Coupling —4” to 36” diameter 
20’ or 40’ lengths—10-12-14 gauge 


Fittings, Flanges, Valves 
For Air and Water 


Pipe Fabrication Our Specialty 
Coils + Spools - Bends 


PACIFIC PIPE COMPANY 


401 FOLSOM STREET, SAN FRANCISCO 
Glencourt 2-0122 


20TH & CYPRESS STS., OAKLAND 


EXbrook 2-6255 


CONTRACT CORE DRILLING 


EXPLORATION FOR MINERAL DEPOSITS 


INCLUDING URANIUM & LIMESTONE — ANYWHERE 
FOUNDATION TEST BORING 
GROUT HOLE DRILLING 


Skilled crews and complete stock of core drills 
and accessory equipment maintained at all times 


Contract Core Drill Division 
MICHIGAN CITY, INDIANA. 


Core Drill Contractors for more than 60 years 


OY MANUFACTURING CO. 


CONGRESS, 


York Hotel, 


INSTITUTE 


COMING CONVENTIONS 


December 1, Annual Membership Meeting, AMERICAN MINING 
Hotel Plaza, New York, New York. 
December 5 and 6. The 64th Annual Convention of the NORTH- 
WEST MINING 
March Ist to 4th, 1959. The 27th Annual Meeting and Convention 
of the PROSPECTORS AND DEVELOPERS ASSOCIA- 
TION, the GEOLOGICAL ASSOCIATION OF CANADA, and 
the MINERALOGICAL ASSOCIATION OF CANADA. Royal 
Toronto, Ontario, Canada. 
January 12, 13, and 14, 1959. University of Minnesota MINING 
SYMPOSIUM and the Annual Meeting of the MINNESOTA 
| SECTION, AIME, Hotel Duluth, Duluth, Minnesota. 
| February 5, 6, and 7, 
| and Centennial Celebration sponsored by the Colorado Min- 
| ing Association and affiliated groups. Shirley Savoy Hotel, 
Denver, Colorado. 
February 15 through 19, 1959. Annual Meeting, AMERICAN 
OF MINING METALLURGICAL AND 
PETROLEUM ENGINEERS, 8S 
February 23 through March 4. 1959. Educational program and 
Symposium on THE APPLICATION OF THE FLUOSOLIDS 
REACTOR TO THE MINERAL INDUSTRY, University of 
Arizona College of Mines, Tucson, Arizona. 


ASSOCIATION, Spokane, Washington. 


1959. Annual Western Minerals Conference 


an Francisco, California. 
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NORTHWEST 


American Chrome (¢ ompany s S500,- 
O00 high carbon, ferrochromium pilot 
pl unit at Nye Montana IS S¢ he duled to 
into operation this month, about two 
months behind schedule. The delay was 
caused by slow equipment deliveries by 
suppliers. Initial output is to be about 
five tons daily ind this to be 
to 15 later 


Phe Anaconda Company has re opened 


its Anselmo zine mine at Butte Montana 
Production was stopped several 


d 


months 
wo because of a major breakdown in 
the zine concentrator at Anaconda. The 
work week for the Mt. Con und rground 
mine and the Berkeley open pit mines has 
been increased from five to six days: 
however the employees ire still 


On a 
five-day basis 


( Kk. Erdman of the United State 
Geologic Survey reported to the Inter 
de partmental Advis« ry Council 


on Nat 
ural Resources that his agence, has 2] 
mapping projects underway in Montana 


covering about 13.5 percent of the st ites 
total land area He believes it will take 
about four years to finish thi part of the 
program 


Daybreak Uranium, Inc. is test drilling 
newly discovered mineralized 
which it found by surface stripping 
leased ground east of its Dahl leas: open- 
pit mine in the Mount Spokane district. 
northern Spokane County, Washington. 
Sixty-five tons of autunite were re- 
moved from a bulldozer trench. At. the 
original open-pit discovery, Addy De- 
velopme nt Company is driving a 5 by i- 
foot development drift along a mineral- 
ized shear zone outlined by downhole 
drilling from the surface. Kae Sowers of 
Opportunity is Daybreak president, and 
H. W. Norman, manager of mining and 
explor ition 

Northwest) Magnesit: Company has 
resumed operation of a sixth kiln at its 
Chewelah, Stevens County, Washington 


operation. Howard Ziebel]l is 


gene ral 


Dawn Mining Company is producing 
1,300 to 1,400 tons of uranium ore daily 
from three open-pit operationss in the 
Spokane Indian Reservation, Stevens 
County, Washington. Ishell Construction 
Company of Reno, Nevada has the min- 
ing contract. Vic-Ore, Inc. of Spokane 
trucks the ore to Dawn’s $3,500.000 
processing plant at the eastern entrance 
to the reservation. The three firms em- 
ploy a total of about 50 men in mining- 
hauling. Substantial amounts of uraninite 
have been found beneath the oxidized 
autunite zone but there is little differ- 
ence in the average grade of the ores. 
J. ]. Crowhurst is Dawn manager. Pete 
Loncar and John Amberson are mine 
superintendents for Dawn and Isbell, re- 
spectively. 
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SYNTRON 
VIBRATING SCREENS 


Unbalanced Pylley 


Pulsating Magnet 


Grizzly Bar 
Screens 


Concentric Action 4. 


higher tonnage - - - at lower costs 
fast, efficient scalping, separating and sizing 


SYNTRON Vibrating Screens provide an efficient, economical solution to 
every screening problem — for scalping, separating and sizing— for coarse 
screening and feeding of basic materials — for particle size control in processing 
quality materials or in reclaiming waste materials. 

SYNTRON builds five types of screens in a complete range of sizes and 
modifications. Electromagnetic or electromechanical drives — single, double or 
triple decks—combination screens and feeders—with grizzly bars — any 
requirement necessary for your particular application. 

SYNTRON Vibrating Screens are engineered for high capacity output with 
low operating and maintenance costs. Ruggedly constructed of quality materials 
by experienced craftsmen for long, dependable, trouble-free service. 

The experience of more than a third of a century are built into SYNTRON 
Vibrating Screens. This experience is yours without cost or obligation. Send 
complete details of your screening problem to our application engineers for 
recommendation M758 


Products of proven dependable Quality 


Other SYNTRON Equipment 


designed to increase production, cut production costs 


Vibrators Rectifiers 

(bins, hoppers, chutes) (Silicon and Selenium) 
Vibratory Feeders a-c to d-c Selenium Rectifier Units 
Vibratory Screens Electric Heating Panels 
Shaker Conveyors Electric Heating Elements 
Vibratory Elevator Feeders Sinuated Wires 
Weigh Feeders Shaft Seals 
Packers and Jolters Electric Hammers 
Hopper Feeders Concrete Vibrators 
Lapping Machines Paper Joggers 


Our representatives will be glad to work with you in 
selecting the proper equipment for your operation. 


Write for FREE catalog information _—_—s_ 


SYNTRON COMPANY 


166 Lexington Avenue Homer City, Penna. 
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Shaft Sinking 


Exploration and 
Development 
4 
On a double-end Timber Framer she 
Core Drilling 
Production line operation with automatic feed 
saves labor and speeds output of accurately cut Rock Breaking 
timbers. This Stearns-Roger Framer tenons both ve 
ends in two passes, true-to-line and “out of wind” 
regardless of log straightness, round or square. Grouting 
Furnished in either motor or belt driven types. | + 
Capacities: Tenon length, 1” to 10”; tenon thick- | Mining and Quarrying 
hi ness, 3” to 18”; 3’ to 8’ between shoulders. | + 
Also available as a single-end timber framer. : 


! Tunnel Driving 
Mine Plant 
Design and Fabrication 


Waite for: full 


TAKE IT UP WITH... 


Stearns:-Rogver 
THE STEARNS-ROGER MFG. CO. + DENVER, COLORADO 
DENVER SALT LAKE CITY HOUSTON EL PASO 
STEARNS-ROGER ENGINEERING COMPANY] LTD., CALGARY 
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Utex Exploration Company ot 
Utah is unwatering the Cash gold 
eat Gold Hill near Boulder, Colorad 


a plans development Russell MeClel- 
lan is the geologist 

the Wah Chang Corporation is illin 
thorium at its reconverted tungsten mill 

t Sugar Loaf in Boulder County, Col 

rado. Most of the ore comes from the Wet 
\l Valles outh of Canon Cits 
Karl Sweeney is superintendent in char 


Mining 


‘ ered Ore | nestow 
Colorad Surface diamond drillin 
ntracted to Boyles Br Drilling ( 
A iny of Salt Lake City, Utah. La Sall 
taked laims around the li 
ery. Cliff Doyle is superintendent of 
mpany’s operations. The fir 
irrently operating two other Colorad 
ranium properties—the Club Mesa mine 


it Uravan, le d trom th thie 
Burr Canyon mine at Slick RB lease 
fro Union Carbide Nuclear Com) 

Beaver Mesa Uranium Gran 


ncetion, olorad re ports Mmcrease 


11.529 tons of ore mined er last veal 
perations. In this third vear, the firm 
produced 66,483 tons assaving 0.28 per 
cent U,O. and 1.03 percent Cur 


rent production rate 1s 
month The 
Mesa 


6.000 tons per 
property is) on the Beaver 
near the Colorado-Utah border: 


Veu Idria ( hemi al Cor 
pany which large THE TOUTS 
tungsten properties in California, reports 
successful year of operation at its ura- 
nium property on Beaver Mesa ] 
outhwest of Grand Junction 
It contributed a cash profit for the fis 
year before depreciation ind depletion 
With the aid of a DMEA loan, the dis 
sion completed a drilling program which 
outlined a 14,000-ton ore body 


Mining & 


CominCo” Cooperative Mining Com 
pany Ltd. reports that it has been ship- 


ping about 100 tons of uranium ore 
regularly from its property in the Dove 
Creek area of Colorado. The firm was 


purchased in) January 1958 Mrs 
Margery T. Oates Skeels of San Fran 
cisco. H. C. Skeels was retained as gen- 
eral manager and heads the g 
department. Headquarters have been 
transferred from Phoenix, Arizona to San 
Francisco 


Filing articles of incorporation in Colo- 
rado recently were: Gendev Corporation 
of Colorado Springs, by L. K. Murray, 
George R. Herman, and Robert E. Jones 
Cywyd Mining Company at Colorado 
Springs, by William J. Wyble, William 
A. Young, Ivan R. Young, and Will H 
Claiborne 


American Gilsonite Company's $16.- 
000,000) refinery at Gilsonite, Colorado 
has completed its first full year of opera- 
tion. All phases of the project are re- 
ported to be operating successfully in ex- 
designed rates. The plant has 
been averaging 700 tons of gilsonite pro- 
cessed daily, yielding 1,300 barrels of 
high-octane gasoline and 275 tons of 
high-purity metallurgical coke. An impor- 
tant feature of the project is that the gil- 
sonite ore is carried to the refinery 


CESS ot 
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precipitates—ROCKY MOUNTAIN 


through 


72-mile slurry pipeline tron 
the mines in the 


Uintah Basin of Utal 


Lutah Cranium & Oil Compan 
Roswell, New Mexico is reported to 
indertaking uranium mining operation 
ear Edgemont, South Dakota. Gord 
| NicMeen i president of the firm 


i orporated in South Dak 
following 


ore thie Dakota Berylliun 
ind Oil Company of Pierre and Edge 
vont. by Francis Michoud of Edgemont 


Russell Laramie 


#f Port Pierre, and Lester 
ind Velma \l 


O Reills ill of Pierre U'diak Ti of Rupi 
Citv, by Roger Dering, Sheldon F. El 
nd George | sills Salt Lak 
City. and John EF. Goodrich of Ray ( 


Mine Refining Company reports it 
has successfull 
hvdrothuori 

par ores in 


Murray, Utah 


produced high purity 
acid from low-grade fluor- 
t pilot plant operation nea 


A 6.000-t test shipment of phosphate 
re has been shipped by San raneiscs 
Chemical Company from its Humphries 
property near Vernal, Utah. The ore will 
to the 


travel a 275-mile route firm's new 


ll at Leete, Wyoming 


Standard Uranium Corporation — ot 
Moab, Utah continues’ expand its 
iranium reserves in the Big Indian Dis- 
trict of San Juan County. Recent drilling 
and drifting on the south end of the 
property is estimated to have added more 
than 300,000 tons to the firm’s reserves. 
The company hopes to tie in these re- 
serves with the present mining face on 
the Big Buck claims to make an ore body 
more than 400 feet wide and about 2,000 
feet long. Shipments from the Big Buck 
are about 8,000 tons a month. 


Development drilling is underway at 
the Green River, Utah property of Four 
Corners Uranium Corporation to block 
out additional ore adjacent to the operat- 
ing mines. The company hopes to find 
higher grade ore for blending with the 
low-grade material now accessible, and 
to develop new areas where high-grade 
ore has been suggested by previous drill- 
ing. Incline No. 11 at Green River is 
now ready for production of high-grade 
ore which will increase the average 
grade. In the first six months of 1958 the 
company mined 28,621 dry tons of ore 
averaging 0.23 percent U.O.. compared 
with 30,235 tons of 0.25 percent in the 
same period of 1957. 


Kennecott Copper Corporation has re- 
turned to a seven-day week at all of its 
western mining operations. This is the 
third increase in production rate by Ken- 
necott since August 1958. According to 
F. C. Green, general manager of Utah 
Copper Division, this division is now back 
at the rate that prevailed in 1957. 


Chiet Consolidated Mining Ce mipany 
#t Eureka, Utah reports a five-foot vein 
of silver assaving between 16 and 20 


been feund the 


Utah through a core 


per ton has 
Enterprise area ot 


drilling program, Indications are that the 
liscoverv. is located below the water ta 
ble. and it is now being studied tor its 


nome 


Mekarland & 


Hullinger has suspendes 
operations on he Ophir leac 


rinc-silver properties leased trom: Unitec 


States Smeiting Refining & Mining Cor 
Pooele L tal Low prices for 
Ve 


United Western Miner ( pa 
Santa Fe, New Mexic ha quired the 
issets of five Utah firms. These are Zi 


nith Petroleum Corporation. Sahara Ura 
rporation, Vega Corporation. An 
ticline Cranium Company. and Mount 
Peale Corporation. The bulk of the leases 
i quired ire in the Paradox Valle 


¢ 


th and concern oil 


Robert G. Hamlin, vice president of 
Hamilton Exploration and Mining Com- 
any, has announced the first: shipment 
uranium ore from the new 
nine south of Turnercrest. Wyoming 
Initial truckloads, shipped to the Mines 
Development mill at Edgemont. South 
Dakota, assaved 0.20 percent U;O,., Aver- 
ue depth ot the ore 1s reported to be 1L5 


feet 


the Greater Minerals Cor 
poration of Thermopolis has purchased 
two beryl claims in the Copper Mountain 
trea of Fremont County, Wyoming. J. L 
Brastrup, president, savs that. the 


Wyoming 


com- 
pany has also agreed to buv_ five other 
claims owned by the Thermopolis Min- 
ing and Exploration Company. Mining 


operations were begun on the property 
last April. Ore is being shipped to the 
government) buying station at Custer, 
South Dakota. 
first mill 


uranium outside 


of Fremont County may be located in 
Natrona County if the application of 
Union Carbide Nuclear Corporation is 


approved. The project was recently rec- 
mmended to the Atomic Energy Com- 
mission in Washington by the commis- 
sion’s regional office in Grand Junction, 
Colorado. The plant is scheduled to have 
i daily capacity of 492 tons. 

Northwestern Oil and Mining Corpora- 
tion of Sheridan, Wyoming has moved 
into the Shirley Basin, Pumpkin Buttes, 
and Copper Mountain areas of central 
Wyoming, buying property from Washa- 
kie Uranium Company. Northwestern 
tlso_ reported that with stripping about 
one-half completed on its Skyline mine 
in the Gas Hills, a contract was signed 
tor the removal of 150,000) vards of 
overburden, 

Figures released by the Atomic Energy 
Commission noted 11,000,000 tons of 
uranium ore reserves in Wyoming, aver- 
aging 0.50 percent UsO.. The proved 
reserves in the state increased almost 
2,000,000 tons between December 31, 
1957 and June 30, 1958. The grade aver- 
age increased 0.04 percent. 
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MANGANESE STEEL 
TRACTOR PARTS 


@ Complete production of parts for all makes and models of crawler 
tractors. Interchangeable with all original parts. 


Be ® Large stock of parts available for immediate shipment. 


®@ Proven service and quality for over 50 years. 


MANGANESE CRUSHER JAWS @ ROLL SHELLS 
GYRATORY PARTS @ SHOVEL PADS @ BUCKET TEETH 


COLUMBIA STEEL CASTING CO., Inc. 


933 N.W. Johnson St., Portland 9, Oregon, U.S.A. 


Wherever Ore Moves, Sctoo;T= Cc IR ETE 
Ore Carriers Move It © FASTER ¢ EASIER « AT LOWER COST 


| All kidding aside... 
we have the men, the 
equipment and the know-how 
to handle any job. 
Selective open pit mining and 
volume earth moving — 
| over 350 million tons on jobs 
| everywhere — has long been 
a specialty with Isbell. 
We've handled copper, gold, 
| sulphur, manganese, tungsten, 
| uranium, non-metallics, 
and many others. 
Ask us for details — phone 
Reno FAirview 3-7135. 


SCOOT-CRETE CD-4, shown being loaded in mine, will carry up to 10 tons payload. Model CD-3N has 5- 


ton payload. Note driver's side-mounted position for maximum vision and efficiency, forward and rear. 
On the Western Slope, on the Colorado Plateau, SCOOT-CRETE does the job. No rails 


needed, no ties, no cars, no independent power source. Diesel-powered for operation 
| 
inside the mine, SCOOT-CRETE carriers are rugged for around-the-clock service, carry 
up to 10 tons at speeds to 15 mph, climb grades up to 18%. All CD models approv- | 


ed by U.S. Bureau of Mines for underground mining. 
CONSTRUCTION COMPANY 
i Units available from 3,000 
to ET M AN ROT ERS SOUTH HAVEN, P. 0. Box 2351 e Reno, Nevada 
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——precipitates—CENTRAL AND EASTERN 


St. Joseph Lead Company's “new” 
Lead Belt development at Viburnum, 
Missouri is proving a higher-grade de- 
posit than the state's Lead Belt area. The 
new district is expected to produce ore 
containing from 3.5 to 4.0 percent lead; 
the Lead Belt ore averages 1.5 to 2.0 per- 
cent, Viburnum will be in production 
early in 1960, according to Andrew 
Fletcher, president of St. Joe. The Pea 
Ridge iron deposit being developed near 
Potosi. Missouri is scheduled to go into 
production in late 1962 or early 1963. St. 
oe shares an interest in this operation 
with Bethlehem Steel Corporation. Their 
joint firm, Meramec Mining Company, is 
in harge of development At present 
only small shops are to be built at Vi- 
burnum ind Pea Ridge the larger shops 
it Bonne ‘Terre will be retained. The 
Tinie ind milling oper itions of St. Joe 
in southeastern Missouri are back to a 
five-day week which will raise lead out- 
put by about 1,000 tons per months to a 
total of 10.000 tons monthly 

Calumet & Hecla Inc. is currently con- 
ducting exploration on its Calumet con- 
glomerate lode at the Centennial No. 3 
shaft in northern Michigan. The ninth 
level has been extended to the No. 6 
shaft where test stoping has indic ated 
copper ore. The company also is  pros- 
pecting and exploring with the aid of 
electro-magnetic equipment. Both ground 
ind aerial crews are at work. Mining con- 
tinues in the Centennial No. 2, Ahmeek 
Nos. 2 and 3, Seneca, Allouez No. 3, and 
Osceola No. 6 shafts. Production is about 
6,900 tons per dav 

International Mining Corporation has 
acquired from Waterford Oil Company 
its 25 percent ownership in producing 
and nonproducing royalties, minerals, and 
fee properties in southern Louisiana. The 
firm paid $7.000.000 for the purchase 

Stanley Patterson of West Plains, Mis- 
souri has sold all of his mining equip- 
ment to the Reichert Mining Company 
of Piedmont, Missouri but is retaining 
his leases covering iron ore property 
iround West Plains. The equipment in- 
cluded) washer, trucks, power shovel, 
crusher, conveyors, pumps, bins, ete. The 
new owners will move the equipment to 
Piedmont. Mr. Patterson hope s to resume 
iron ore mining in the district when 
there is a better market for the ore. 


American Zine, Lead and Smelting 
Company's Young mine Friends Station, 
Jefferson County, Tennessee, has hoisted 
its 1,000,000th ton of zine ore. From 
initial production in 1955, the daily ton- 
age has increased to 2.000 tons. When 
full production is reached, 4,000 tons will 
be hoisted every 24 hours. This is the first 
mechanized mine in the East Tennessee 
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zine district. Drilling is done with San- 
ford Day jumbos, and mucking and tram- 
ming are done with Sanford Day gismos. 

Mineral Mills, Inc. has been  estab- 
lished in Pittsburgh, Pennsylvania to proc- 
ess magnetite. The firm has acquired 
the magnetic operations previously con- 
ducted by Orefraction Inc., and will sup- 
ply magnetite to companies cleaning coal, 
gravel, gypsum, and other minerals by 
heavy media separation and washing 
processes 

Commissioners of the city of Bartow, 
Florida are considering a re quest from the 
Armour Fertilizer Works for permission 
to mine phosphate on property it owns 
within the city limits. A major obstacle 
in the wav of agreement is the section of 
a citv ordinance which provides that if 
mining is done, the mined-out land must 
be leveled afterward by the mining com- 
pany. Armour has proposed that. it deed 
the land to the city after mining is com- 
pleted, and that it pump tailings into 
the cuts in quantity to allow for leveling, 
but rows of overburden would also be 
left for the citv to level at its own ex 
pctise 

The Bureau of the Census, in coopera- 
tion with the Atonic Energy Commission, 
has sent) out questionnaires to collect 
statistical information from private 
atomic energy manufacturers and proces- 
sors to determine the extent of United 
States industrial participation in the pro- 
gram for peaceful uses of atomic energy. 

Foote Mineral Company of Philadel- 
phia, Pennsylvania has notified its stock- 
holders that it expects to reduce rate of 
production of lithium in the summer of 
1959 when its contract with the AEC will 
be completed. The AEC now purchases 


undisclosed tonnages of lithium hydrox- 
ide from Foote. This contract is to be 
completed by May 1, 1959, and the 
present industrial market for lithium hy- 
droxide does not justify full capacity 
operation of the company’s production 
facilities 

The Reading Railroad has completed 
the $540,000 unloading terminal at the 
Port Richmond Marine Terminal in 
Philadelphia, Pennsylvania. The new fa- 
cility is expected to increase the  rail- 
road’s ore unloading capacity by 85 per- 
cent. or about 200,000° tons annually. 
The new unit includes lightweight 
trollevs and buckets on two ore unloaders 
with new-scale mechanism for weighing 
the ore as it is unloaded. 

Officials of Vitro Corporation — of 
America and Koppers Company Inc 
have signed a joint-venture agreement 
which enables Vitro Laboratories at Silver 
Spring, Maryland, and Koppers’ Metal 
Products Division at Baltimore, Maryland 
to team in undertaking weapon systems 
work for the Department of Defense. 
Vitro s research and developme nt fac ili- 
ties will be combined with Koppers  pro- 
duction facilities for an indefinite period 
and mav involve a number of projects 


Jones & Laughlin Steel Corporation 
has awarded an engineering-construction 
contract to Western Knapp Engineering 


Russian Miners Visit Cliff's Republic Mine 
During their recent tour of United States iren ore mines, six leading Russian miners and 
metallurgists visited Cleveland-Cliffs Iron Company's northern Michigan operotions. A good 
part of their visit was devoted io technical discussions with the Cliffs’ staff. Mine and plant 
visits were included also. This photograph shows the visitors and hosts in front of a jet piercer 
at the Republic open pit. From left are: Robert Flynn, Cliffs’ engineer; Harry G. Swanson, 
Cliffs’ general superintendent; Ivan Yakolevich Grishchuk; Andre Borisovich Patkovskiy; Alex- 
ander Logofelt, interpreter; Mikhail Aleksandrovich Pokrovskiy; Ted Starr, interpreter; Rashid 
Abdullovich Kacyrbaev; Walter Carroll, Republic Steel Corporation; Ivan Semenovich Shytov; 
Hugh Leach, manager Cliffs’ Michigan mines; Ivan Ivanovich Savitskiy; E. W. Lindroos, super- 
intendent Republic mine; Joe Crites, Republic general foreman; and Clyde W. Nicholson, con- 
sultant-engineer, North Range Mining Company. 
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HYDRAULIC AND CENTRAL AND EASTERN 
MECHANICAL 


Company of San Francisco tor construc- 


tion of an S00O-long-tons-per-hour iron 
DREDGES ore concentrator for the Lind-Greenway 
mine near Grand Rapids, Minnesota, Fa- 


: for cilities will include a crushing, screen- 

ing, and washing plant to produce met 

Bs chantable concentrate from the wash ores 

da of the mine. Current estimates indicate 

: completion of the project by September 
L959 

Heavy Minerals The Pittsburgh Steamship Company's 

° ° ore carrving fleet on the Great Lakes 

Gold, Platinum, Tin closed the 1958 shipping season during 

Other Ores the week of November 16th. Many of 


thre CS Steel subsidiary S VESSE Is ic- 
tually made their final hauls in October, 


A full line of equipment and en ses howe vor Shipm nts of iron. ore nh the 


A: plus expert engineering. lakes in Oct ober were 25 percent lower 
Write today for information. than a vear ago. Movement for the sea- 
son showed a 40 percent decrease, with 
ELLICOTT MACHINE CORPORATION 45.264.152 tons, con 
pared with $0.529,544 in the previous 
1627 Bush Street, Baltimore 30, Md dian 

525 Market Street, San Francisco 5, Calif. Fhe United States Treasury Depart 
——- ments Internal Revenue Serv ce has is 

\ / \ engineers in the Revenue Service and em- 
\ ployment opportunities. Entitled “Engi- 
neer Tax the pamphlet may be 
o>otained by writing to the Assistant 
Commissioner Pechnical Attention 
Internal Revenue Service, W ish 

ington 25, DA 

Subsidiaries Drag tt Phe annual meeting of the Minnesota 
Fab I Section of the AIME will be he ld at the 
nwav & Torley Corp., Pitt Hotel Duluth, in Duluth, Minnesota on 
Baltimore Found % Machine Cory January 12, 1959. It will be followed by a 
Md ba-day symposium centering principally 
Su a whe iround the recent visit. of three well 
D ( plete enginecris known mining men to Russia. L. Toppa 


general manager of Pickands Mather & 


APPROVED 


EQUIPMENT 


NEW ECONOMY! 
NEW CONVENIENCE! 


Save on repairs, tires, gas... get new pep, han- BILLION MILES 
dling cas with Warn Hubs, the original “selec- 
tive driv« You'll be way ahead with cither OF USE UNDER 


automatic LOCK-O-MATICS, or fingertip control 


Warn Locking Hubs. Unconditionally guaranteed. 


WARN MANUFACTURING CO., Inc. riverton 80x 6064-mw12, Seattle 88, Wash. 
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ALL CONDITIONS! 


Co., will report on his impressions of Rus 
sian mining methods and equipment. D 
N. Vedensky, director of research and 
development for the M. A. Hanna Com 
pany, will describe the Russian bene 
ficiation methods and plants. J. HH 
Strassburger, assistant vice president ot 
Weirton Stecl Company, will gp \ 
first-hand report on Russian steel ope 

tions. The remainder of the program wi 
include a report by |]. S. Breitenstein on 
the use of the R-N process tor the direct 
reduction of Mesabi Range iron ores 


1] 


WORLDWIDE 
PROFESSIONAL DIRECTORY 


HARRY B. CANNON ASSOCIATES 
Geologists — Engineers 


Exploration Ore Dressing 
Specialists in Heavy Minerals 
P.O. Box 2432 Lakeland, Fiorida 


COOKE, EVERETT & ASSOC. 
Consultant Geologists 


Examinations—Valvations—Exploration— 


Surveys 
Room 312 FAirwiew P.O. Box 2229 
15 E. Ist St 36333 Reno, Nevada 


E. J. LONGYEAR CO. 


Geological and Mining Consultants 


Photogeology 
76 South 8th Street Minneapolis, Minn 
Graybar Bidg New York 17, N. Y 
Colorado Bldg. Denver 2, Colo 
Shoreham Bldg. Wash. 5, D.C 
77 York Street Toronto, Ont 
129 Ave. de Champs-Elysees Paris, France 
Zeekant 35 The Hague, Holland 


R. i. LOOFBOUROW Min. Engr. 
Site Appraisals—Plans—Estimates 
and Supervision of 
Underground Construction—Mining 
4032 Queen Ave. So Minneapolis 10, Minn 


O’DONNELL & SCHMIDT 


Mining Consultants 


165 Broadwuy Tel. BArclay 7-6960 
New York 6, NY Cables: EXAMIMINES 


- 
R. G. Gaxiola Pena & Associates 
Mining business in North-West Mexico 
Geological and Mining Consultants Administrative & 
legal Matters. Owning gold, silver mines and any 
information of promising Claims of other metals 


entral Street No. 29 
ANGOSTURA, SIKALOA, MEXICO 


ASSAYS. Complete, accurate, guaranteed. Highest 
quality spectrographic. Only $5 per sample. Send 
one oz. Reed Engineering, 620 S. Inglewood Ave. 
Inglewood 1, Calif 


Ff. C. SCHAEFER & ASSOCIATES 
Consettants 
Mining Business in Mexico 
Administrative. Fiseal & Legal Matters 
Owning gold. silver mines and 
promising claims of other metals 
Centenario Ave No 2 PO. Box 54 
481 
Parral, Chihsahea, Mexico 
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INTERNATIONAL NEWS 


Technical Institute of Moscow. The group many years on a most profitable basis 
was sponsored by the American Auto a eyes vie expected from 
matic Control Council and the American the working of Abertoyle’s own mine and 

EUROPE Society of Mechanical Engineers, and Storev’s Creek as a unit. Aberfoyle is be- 

represented the American Institute of coming an tmportant investment com- 

Electrical Engineers, American Institute pany as well ay a tin-tungsten produce 

of € hemical Engineers, Institute of Radio tor the present moves follow absorption 

Engineers, and the Instrument Society of of North Australian Uranium Corporation 

America. The trip was made in response NL. Aberfoyle also has a large a 

to an invitation from the USSR Academy in Western Titanium N.L., an ilmenite 

vee of Sciences and the Government Learned producer 
extraction plant in Sweden. The plant Fechnical Committee, as part of the REPUBLIC OF THE PHILIPPINES 


technical exchange program agreed pon 


vould treat ore from native schist de- States 


Diamond drilling has continued to he 


posit it Mt. Billingen in the southwest- CNCOUTAING it the property of Palawan 

ern part of the country lo be called the (ure ksilver Mines in Palawan Island and 

Ranstad Works, the new plant would pro © exploration will be greatly expanded 
t 


duce 120 tons of uranium per annum 
vhich presupposes the mining of 900,000 
tons of rude schist There is to be a 
rting and crushing plant, leaching 
plant, and refinery. Total cost is estimated 


Mary A. Marsman, president of 
Marsman <& Company which manages 
Palawan, reports that at the end of 1957 
ore reserves were more than adequate 


for five vears; at the end of this vear 


OCEANIA 


it $22,000,000. with an additional cost th company Is expected to show an in- 

for the refinery. Operation is scheduled crease in ore reserves and should then 

for 1962 be ina position to make a reasonable 

RISE samples: fram the 1000 WESTERN AUSTRALIA—The U.S calculation on probable and future ore. 

Gypsum Company of Chicago, Hlinois Phe firm’s third kiln is in production and 

bain developed by Can-Erin Mines Ltd is sending representatives to Western Mrs. Marsman has admitted that she 

Australia to study possibilities for the has always envisioned six kilns for this 

ection MASSIVE chalcopyrite in a vein development ot gvpsum deposits and the property, paid tor from 

vstem over 30 feet it width returned arge-scale production ot lime and build- SOL Vii Al S] RALIA The state of 

24.80) percent copper wcording to the ing stone. Gypsum deposits near Gerald- South Australia has received about 

onsulting geologist. A sample of dump ton will examined: shell 3,500,000 from the U.S.A, and a_fur- 

material left by previous operators ran at Hamelin Pool, pink sandstone at North- ther ©3.250.000 from the United King- 

14.0 percent Cu while : sample ae ampton, and building stone at Toodyay dom for uranium oxide produced from 

ein identified as tetrahedrite gave 7.75 Phe company is reported to be interested the Radium Hill mine and Port Pirie 

percent Cu, 0.94 ounce silver, and 0.14 only in big projects.” Hf a new firm is treatment plant. A contract with the 

ounce gold. Underground diamond drill tormed for local operation, will be Combined Development con- 

ing of a series of Hat and down holes led United States Gypsum (Australa tinues until mid-1961 and should ensure 
i has been started to outline the ore zone ns creturn of ©3,000,000 per year for the 
no and below the 1,600-foot level PASMANIA~— Aberfoyle Tin N.L at next three vears. Recent reports are that 
Ps AUSTRIA—Bleiberger Bergwerks Un- Rossarden hits taken over storey s Creek ore reserves at Radium Hill have bee: 

ion AG. at Arnoldstein in the province Vin Mining ( .o N.L. on storey s Creek extended and the mine should be in 

of Casndhin venotedly excecs to haw not far from Rossarden. Storev’s Creek favorable position at the end of its con- 

in output this year totaling about 11.000 N.L. is a small but relatively rich  tin- tract to supply part of Australia’s uranium 

metric tons of lead, and 10,000 tons of tungsten producer that has operated for requirements for many years. 

electre About half ot the lead 

ore and 60 percent of the zinc ore will 

ome from the ompany own mines 

vhile the balance will be imported fron 

Italy, or, in the case of lead. recovered 

from the secondary material 

FINLAND Otanmaki Oy reported], 
plan t Start operations next 


ummer at Karvasvaara near Rovaniemi 
ipland Iron ore deposits ire said 


hive been discovered there which con 
tain at least SOO.OO0O metric tons of ore 
vith an iron content of around per- 
nt. Prospecting in the area continues 
NETHERLANDS—A- unit for 
balk torade ot pending trans 


hipment has been opened at the Waal- 
haven, Rotterdam. The plant was built 
for Martinswerk, GmbH of Bergheim 
Germany, a subsidiary of the Aluminum 
Industrie AG. of Zurich, Switzerland 
The new unit has three silos, each about 
100 feet high, for bulk storage. Previ- 
ously the mineral had been shipped in 


sacks 
SPAIN growing interest in the 


Extremadura geological structure near Surigao To Develop Philippine Iron Deposits 
the Portuguese border is being displavec 

by geologists. This district. al- 
ready produces tungsten, tin, magnesite, 


Surigao Consolidated Mining Company, important Philippine Islands base metal producer, has 
signed a contract with Pioneer Mining Corporation to develop an iron mine. Pioneer is the 
hematite, and lead in considerable quan- owner of more than 50 claims at Midsalip, Liargao, Zamboanga del Sur, on which two large 
titv. All ore is shipped through the port deposits of high-grade iron ore crop out. One outcrop is 500 feet long, 160 feet wide, and is 
of Huelva exposed over a vertical height of 180 feet by a creek. The other crops out over a length of 500 

RUSSIA—A group of 13 United States feet and a width of 50. Surigao’s engineers and gelogists have started diamond drilling and 
engineers visited Russia recently to in- mapping the deposits. Shown in the picture are Otto F. Weber, president of Surigao (seated 
spect. automatic factories and research in the middle) signing the contract with Pioneer Mining Corporation, represented by Joaquin 
institutes where automatic control sys- Cuatico and Lorenzo Cuatico, president and treasurer, respectively (seated third and first from 
tems are developed. Included in. their left). Standing are from left: Domingo de los Reyes of Surigao, Melchor Villanueva and Leon 
18-day tour were plants in Moscow, Len- Samson of Pioneer, Placido Adad, treasurer, Nestorio N. Lim, examining engineer, and H. E. 
ingrad. and L’vov, as well as the Central Heide, assistant general superintendent of Surigao. 
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INDONESIA—The unrest in Indonesia 
has had its effects upon the country’s 
mining industry. Production in the first 
halt of 1958 showed a decrease, in com- 
parison with the same period of 1957 
lin production, for example, totaled 
12.069.2 long tons in the first six months 
of 1957, and 11,163.8 long tons in the 
ine period of 1958; 12,042.1 long tons 
were exported in the first half of 1957, 
ind 10,035.4 in 1958 

NORTHERN TERRITORY Mount 
Harris Tin Mines N.L. has made a pub- 
lic issue of 9.000 £5 shares in order to 
prospect seven tin-bearing leases 90 miles 
south-west of Darwin. Commonwealth 
Mining Investments Ltd. is technical 
manager and has selected a site for shaft- 
sinking. Initial reports are that the shaft 
is down 10 feet in good ore. Common 
wealth Mining Investments has an op- 
tion to subscribe for shares within six 
months A nearby tin deposit, Mount 
Wells, has been known for some time 
ind pre spects for disc very of a size ible 
orebody are considered bright. No fur 
ther reports are available about the 
Maranboy testing by United Uranium. 

WESTERN AUSTRALIA Central 
Norseman Gold Corporation N.L. has re- 
ported successful year with higher 
profit and very important additions to 
ore reserves in both tonnage and grace 
172.195 tons were treated for a vield of 
15.722 ounces of gold, an increase of 
9.480 tons but a decrease of 0.48 dwt 
in recovery. Ore reserves are now 
584.000 tons assaying 9.2 dwts., com- 
pared with 447,000 tons at 8.5 dwts. a 
year earlier. Development work during 


acker 


TEREDO CORE DRILL 


“Best in the West for Uranium Testing!’ 
Acker Teredo Core Drills operating on the Colorado Plateau have olready 
“been-in” on some of the biggest uranium strikes in the West: 


There’s a reason! They're lightweight, yet designed and built 
to stand-up under the most rugged conditions. Your choice of power 


plant and mounting on trailer or small truck. 


Make us prove thot Acker’s the best in the West— write todoy 


for Bulletin 30 MW! 


ACKER DRILL CO., INC. 
SCRANTON 3, PENNA. 


a complete line of Soil Sampling Tools, 
Diamond and Shot Core Drills, 
Drilling Accessories and Equipment 


Here's one of the portable, self-con- 
tained Acker Teredo Drills already in 
use on the rough, remote terrain of 
the Colorado Plateau. A built-in water 
supply tank permits this rig to oper- 
ote anywhere! 


the year was concentrated on the Crown 
Reet. Of 13,530 feet developed on the 
shears, 44 percent was in payable ore 
averaging 13.7 dwts. over 54 inches 
wide. The Crown Shaft has now reached 
the 15 level. The company is partly 
owned by Western Mining Corporation 
Ltd. and partly by the public 

REPUBLIC OF THE PHILIPPINES 
Liberty Chromite Mining Corporation 
has appointed E. A. Godoy and Company 
of New York as its exclusive sales agent 
and representative on a world-wide basis 
for distribution of the mining company’s 
chromite and manganese ore production 
Only exception is the high-grade metal- 
lurgical chromite ore for the Japanese 
market, presently handled by Mitsubishi 
Shoji Kaisha of Vokyo. Liberty Chromite 
operates chromite and manganese prop- 
erties in Palawan and is developing 
chromite properties in Samar and Zam 
bales provinces 

WESTERN AUSTRALIA-—Liberaliza- 
tion of the Mining Act has led to an 
increase in large prospecting operations, 
Four big groups are now taking an active 
interest in Western Australia. Reynolds 
Pacific Mines has been granted 4,800 
square miles near Wyndham to prospect 
for bauxite; Rio Tinto Ltd. has 13,000 
square miles near Southern Cross to 
prospect for metals other than gold and 
iron Union Carbide Corporation is 
prospecting for manganese near Port 
Hedland; and Western Mining Corpora- 
tion has 2,000 square miles near Derby 
for copper and 6.250 square miles on 
the Darling Range escapement for baux- 
ite. 


AFR 


UNION OF SOUTH AFRICA Har- 
mony Gold Mining Company, Ltd., which 
has been milling about 92,300 tons a 
month, has commissioned the third unit 
of its gold plant. Each unit has a rated 
capacity of 50.000 tons a month Installa- 
tion of the fourth unit has been started, 
and should be completed by the begin- 
ning of 1960 Ihe addition of a third 
unit to the uranium plant, which will in- 
crease rated capacity by 40,000 tons a 
month to 120.000 tons, is nearing or may 
be completed it this writing. A third unit 
of 40,000 tons a mi nth capacity Is now 
being added to the pyrite plant, and, ex- 
pected to be completed by about the 
second 1959 quarter, will raise the over 
all capacity to 120,000 tons a month. A 
sulphuric acid plant, with a rated acid 
output capacity of 120 tons a day, is be- 
ing erected and should be completed 
ifter mid-1959 The No. 2 Shaft, a little 
more than 35.000 teet to the north of No 
} connected with the latter workings by 
t twin-main haulage, and recently com- 
pleted to a final ce pth of 5.535 feet, has 
been commissioned for hoisting 

FEDERATION OF RHODESIA & 
NYASALAND~—Nehanga Consolidated 
Copper Mines has comple ted erection of 
the 400-ton L.M.G bucket wheel ex- 
cavator and 380-ton stacker at its prop- 
erty. in the Copperbelt of | Northern 
Rhodesia. The excavator will remove 
overburden from the Nchanga open pit, 
ind will deliver to a movable hopper over 
a 11.109-toot long belt convevor system 
The convevor, in turn, will deliver to the 
stacker for distribution on the waste 
dump 

MOROCCO—Compagnic« Chimique 
Marocaine has broken ground in Casa- 
blanca for a new plant which will have a 
capacity for producing 60,000 tons of 
triple superphosphate per year 

SIERRA LEONE—A second washing 
mill with an annual capacity of about 
500.000 tons otf ore is now being com- 
pleted at the Marampa iron mine When 
completed exports of iron ore are €X- 
pected to increase to 1.500.000 tons an- 
nually The powde red ore will be washed 
in the mill ind then made into concen- 
trate tor export 

PANGANYIKA—Svystematic —prospect- 
ing has been carried out on leases of 
Uruwira Minerals Ltd. and in the sur- 
rounding area by a team of the Mineral 
Exploration Department of the State op 
erated Geological Survey Several holes 
have been drilled but these, as well as 
the geochemical investigation which is a 
part of this survey, have not indicated 
anv unknown ore occurrences so_ far 
rhe survey is expected to be completed 
by the end of this year. 

UNION OF SOUTH AFRICA—Win 
kelhaak Mines Ltd., now in the test 
milling stage preliminary to the start of 
regular production early next year, is 
believed to be conducting milling tests 
in standard, large-diameter, wet-running 
mills on run-of-mine ore. 

UGANDA—Union Corporation of 
South Africa is reported to be opening 
up a galena prospect near the east shore 
ot Lake Ceorge In western Uganda. The 
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INTERNATIONAL 
firm is also said to be operating a small grams per month with a special dredg 
mit Brondhesd isin The firm produced a total of 274 
of operations 


hopes of turther discoveries in the area 
grams have been raised. The Geological De- 


of alluvial gold last year and sold it to partment will undertake a more inten- 
SOl hl W AFRIC \ South the Bank ot Korea. sive program mn the area 


\frican Minerals Corporation Ltd JAPAN—The Geological Institute of the SAUDI ARABIA—The United States 
which suspended Manganese ore pro Industrial Science and Technology Geological Survey has published a geo 
luction at the end of August, is to ad Agency has started research on iron sand logic map of the northern Tuwayq quad- 
vance underground development in order deposits on the sea bed off Choshi to rangle of the Kingdom of Saudi Arabia 
to build up additional ore reserves. At determine if they are of commercial his quadrangle is in the northeastern 
rangements have been made until the value. Iron sand contains titanium, and part of the country and includes th 
end of the vear for disposal of the or the research off Choshi is being carried capital city of Rivad. Geologic forma 
that will become available from — the mt with proton magnetometers 


tions range from Pre-cambrian to Quat- 
deve lopme nt operations 


ernary Copies are wailable from the 


PAKISTAN—The field staff of the 


BELGIAN CONGO-—The Association Pakistan Geological Survey Department S. Geological Survey, Washington 
¥ African Geological Surveys, which met is reported to have discovered gold) in D.C.. at $1 each. It is issued at a scale 
I Leopoldvill during the summer, has the rocks associated with the Dalbandin of 1:500,000 and is identified as Mis 
lecided to undertake the preparation of iron ore deposits in the Chagai district ellaneous Geologic Investigations May 
i metallogeni For its next meeting juantitw of found is small but 1-207-A 

1960 i svnthesis on the coastal sed 
ventary basin for oil ind on copper 

vill prepare | 


GOSH! ALL THOSE ADVANTAGES IN 


BEMIS SAFETY YELLOW 
NYPRENE 
FLEX/PIPE 
for si aly. ( | 


Yep, count ‘em. Compare 
Nyprene Flexipipe to any metal 


Sulphur Company Ltd. obtaining a 
: secondary pvrite product from its con 
entrating plant and a stock has beer 


cumulated amounting to 17,000. tons ff ventilating tubing and you'll 
i isaving 47 percent sulphur and 1.7 per / confirm this check list... 
: cent copper. 711 il cargoes have been de / INITIAL COST USUALLY LESS. 
ivered and, if itisfactoryv. further ship 
ments will be made this veat LABOR INSTALLATION COST FAR LESS. 
CEYLON~ Representatives of th NYPRENE FLEXIPIPE WEIGHS ONLY 
raphite ducers seeking reduc ONE-TENTH TO ONE-FIFTEENTH AS MUCH. 
tion im the export duty to induce con 
uming countries to bay more graphite BETTER CONNECTIONS, MINIMUM AIR LOSS. 


tr Ih ( evion The exports have 
teadily dropping 
INDIA—The first stage in operation of 
new iron ore mine at Joda, Orissa state 
began with the opening of a 4,855-foot 
verial tramway to carry ore from the top 
# a 2.000-foot hill to a railway loading 
on. This installation is a part of Tata 
Tron Steel mpany § 2.000 000-ton ex 


been NO DENTS (AND DENTS IN METAL 
ARE TOUGH TO FIX). 


EASIER TO DISMANTLE. 
TAKES MUCH LESS STORAGE SPACE. 


DOES NOT RUST OR ROT; 
RESISTS ACIDS. 


NEVER NEEDS PAINTING. 


NECESSARY. 
tra is rated to carry 300 tons of ore per 
hour, and was installed by an East Ger FLEXIPIPE DOMESTIC FREIGHT PREPAID. 


MALAYA—The Office of the Control 
ler, Tin Control, has notified producers 
that certificates of production for the 
Fourth quota period are valid only until 
December 14, 1958, not December 31 
The Fifth quota period starts on January 
1, 1959. It is necessary to end the fourth 
period earlier in the month in order to 
comply with Article VII—9 (c) of the In- 
ternational Tin Agreement, and to ensure 
that the Federation Permissible Export 
Amount is filled. The European and Asian 


N= 
t ual assessments for the Fourtl eriod 
ire902.389 piculs and 644,373. piculs WRITE OR WIRE FOR COMPLETE INFORMATION AND SAMPLE OF Bemis FLEX/P/PE. 


respectively 
‘BEMIS 


KOREA—The Seoul Saryok Industrial 


* 
Company is producing alluvial gold from emis 
the Han River at the rate of 30 to 40 111 N. Fourth Street, Box 23, St. Louis 2 nea * 
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of been cleared on Rufin Creck 


will 


WEIGHTOMETER 


Use the WEIGHTOMETER for 


WEIGHTOMETERS have 
helped many mines and mills 
to obtain efficient operation. 


Easily installed. simple, 
fully enclosed. durable. 


MERRICK SCALE MFG. CO. 


180 Autumn Street 


PASSAIC NEW JERSEY 
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S67.00) per ounce mpared with 895.00 turt 
per ounce in the previous vear ARGENTINA The. National Uni 
Rana S.A urrent] itv of Cuvo has entered into an agi 
cloping the La Marivilla mercury mine nt with Direecion Nactonal de Miner 
near reports that it has sank for prospecting and init dead ao 
hatt 350 meters, and is preparing to opper posits im Same Puare pore 
nstal 20-ton rotary kiln for ore reduc rder that a minerals ber iti | 
ti \ve said to be better be establist | S | 
1 percent { pp | 
diary t Utex in pl 
fion ¢ } le \t pl ‘ 
= t. J Li Con 10) SURINAM A nv has beer San Juan, Ma ( d Ra 
| R ‘ rmed to cde p the S kK Gol 0) te 
nal ¢ propert | ' pt 135.058 { ich 
re thout | rt i Northshore Gold tu Lt is tl ivi from: Apr tir 
O.5 per t pp firm, with San M la Bri rding to Nickel ( 
t ted. Sarah k has | ki t 
hill the river | COLOMBIA. Dur the first half of 
e hi tat ul t. Nortl re will dred 1958S. Pato ¢ icdaate ( Dree 
| propert re \ 1 P } Dredgin 1) 000 I 
| ent t S500) ( Li t Para rit pared te 
re expected t ti riitted from 12 95.000) cubi 5 
October of next r. Ine nt to t rivet t Irstriy beet The increased product er 
( p fit wut | hy iy 
t I Nort] ( vn stre It opr 
57, | I | vork lered practical t ‘ 
t ( f the river. but « t 
Brod ; pect 
re 
( tc. N t | \ 
Sut 
Ven the 1 it 
il 
CHILE—I rv of copy t Braden 
( pper ne peraty r Sew 
is bes reased: two pet t with a 
ithe rushing Hotat 
july t. In the flotati plant, « 
Mineral Concentration Most tions of old machin d 
Efficient on SuperDuty ® Table Bach section co 
tains 48 cells, arranged in four rows of J 
i S Duty DIAGONAL-DECK «& t plet ells cach. The cells are 62 inches in size 
factors t prod emeien with 66-inch mechanisms ind ure 
mounted in cement tanks with staink 
t i work teel launders. New Symons crusher 
were installed in the crushing plant 
11S- PANAMA—Rosario Exploration Com 
pany has shut down operations in’ Pan 
The Deister Concentrator Co., Inc. una, In 1957, Rosario reportedly was ii 
Che dD ( Incorporate terested in) development of mangane 
925 Glasgow Ave Fort Wayne. Ind, U.S A le it in tl Rio Boqueron area 


accurate, dependable ton- 
in mills and eee higher capacity wet 
concentrators. Since 1908 screening in the 8-100 mesh range with 


The Dorr-Oliver 


records and 
totalizes without interrupting D gS NM «, 
flow. creen 


For more information on this newest tool for the minine 


industries, write for a copy of Bulletin No 
Dorr-Oliver Incorporated, Stamford, Conn. 


2300. 
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SASKATCHEWAN. Kelsey Lake De 
pment Cor 


ot 
mount 
| pend $200,001 
It | 
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G | | to inter ly 
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\fatt Siw 
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1) rea, TI 
' 
Irill 
t t lis 
| pl 1 lode chai 
\ 1 id testin 
| tinued lurin +} 
t rontl ording to report 


BRITISH COLUMBIA—Phelps 
( rporation f Canada Ltd. has decided 
to tern te igreement with Jerich 
ws for development of 1,000) claim 
Highland Valley. Phelps Dodge ha 


Min 


| ploring the property tor two 
Jericl will pr ed alone. at least 

QUEBEC The Chute-des-Passe 
roclectric development 150 mil 
ft the Saguenay River is nearing its fi 
phrase excavation of the ix-mile lor 
viater upply tunnel through solid) rock 
nd another me irby twe mile tunnel 
vell the huge cavern for the 
1 hy power house have beer 


mpleted Blasting of the intake plug 
cheduled for next spring. Started in 
September 1956, the project is scheduled 
for completion in March 1960. With this 
dded facility the Saguenay hvadro¢ le 


tric vstem will have a total « ipacity of 
380.000 horsepower Owned bv the 
Vuminium Company of Canada, the in 


reased powe! will be used for the Arvida 


luminum smelter 

BRITISH COLUMBIA Boyles Bros 
Drilling Company world-wide 
liamond drilling contractors and manu- 
facturers of drill equipment, has entered 
into a Canadian mining operation with 
Anglo-American ( orporation md De 
Beers organization of the Union of South 
\frica. A new company has been formed 
in which Bovles has a 20 percent interest. 
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THE TOP 
OF ITS 
CLASS 


In any compariso! of opt cal and mechanical precision, 
features and versatility, three characteristics of this 


epeating transit become immediate ly evident: 


7 7 fe fe? re acewurate, a? ic} 
to work with than any other in trumentinits price clas 
This is the consensus of engineer's and surveyors in mining, 


highway and land surveying functions throughout the world. 


Your own evaluation, cordially invited, will quickly 


prove these facts. Write for the WILD Bulletin T-16. 


MAIN AT COVERT STREET, PORT WASHINGTON, NEW YORK @ PORT WASHINGTON 7-4843 


73 


usly drilled by tres and tested by Pick = . 
Pins 
> . : 
| 
~ 
J 
| 
: 
art Pal 
: 


INTERNATIONAL 


It will be called 
Ltd 


ONTARIO—Riobec Mines has acquired 
1S gold claims in the 
rea The property 


trom McKenzie 


Red Lake 
located 2% 
Mines 
tour miles from Cochenour-W illans Gold 
Vines. Previous exploration work has re- 
vealed gold values 
vein on one of the 


unde rt iking deve lopme nt wor 


BRITISH COLUMBIA—Vanex 


is is diamond drilling its copper prop- 
erty in the Highland 
iniles east of Bethlehem Copper Corpora 
A geophysical survey has 
magnet 


tions property 


ilready indicated 
ibout 4,000 feet 
feet wide. The present 


Valley 


program 


about 


about 


W 


Hard Metals (Canada 


mining 
miles 
and 


white quartz 
A crew is now 
Miner 


mals 
L500 
1] 
lil 


14 


in 


be drilled to 750 feet 
ONTARIO—A 


molvbdenite shaw 


has been uncovered by Lindsay Explora 


volve of sin: vertic il holes to 


tions Ltd. in trench blasting on the firm’s 
property in the Thunder Bay area. The 
showing is the highest grade vet found 
on the 10-claim prospect. The main dike 
has been exposed tlmost continuously for 


1.200 feet in the center of an area 


ot 


pegmatite dikes which has been bull- 
dozed_ to partialls remove the over- 


burde n 


ALASKA—The U.S. Steel Corporation 
subsidiary, Columbia lron Mining Com 
pany, is continuing its exploration of the 


Alukwan iron deposit near Haines 


on 


h it holds an option. The property 
is held by Klukwan Iron Ore Corpora- 


for your string! 


BLAST HOLE 
and 


Sure winners in performance and production! 
Spang Bits and Stems, developed by skilled 
experts, cre a safe bet to pace the field in long 
service and economy. Wi, place or show you 
can be sure with Spang 


drill more 
holes per bit at lower cost! Fully heat-treated, 
high carbon, molloy steel, or 4340 steel. They 
have added strength in pin and blade sections 
to enable them to take the toughest drilling 
conditions in stride. Semi-dressed ends speed 
finish-dressing 


ore for welding to the pin and collar 
sections of the original bit when it has become 
worn from long service. 


0 with heat treated swivel socket and 
swivel. Drill more ... drill longer for less with 
these rugged, efficient stems. Made from one 
bar of steel with only a threaded box joint 
with integral rope socket top the stem’s uni- 
formity cuts vibration or whipping. Tools turn 
freely in the open swivel socket keeping the 
hole round and straight. 


Your inquiries ore welcome — 
contact your neorest Spang 
dealer or write direct to: 


DEPT. M-7 BUTLER, PENNSYLVANIA 


For over 60 years Manufacturers of Spang Weldless Jars and a Complete Line of Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 
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tion, a subsidiary of Quebec Metallursa 
cal Industries Ine. Other 
reported to be interested irom ore 
deposits in the vicinity of Bradfield Ca 
ind in the area near Ketchikan 

BRITISH COLUMBIA—Canadian | 
pl ration Ltd has suspended thin 
production near Salmo tollowing expi 
tion of a contract under which the Unites 
States bought output at about S60.00 4 
unit. The world price for the metal 
onlv about $11.00 a unit. The firm 
produces lead and zine at its Salmo | 
ings. G \ Gordin IS manager 

YUKON TERRITORY Shareholders it 
Canadian Northwest Mines ¢ Oils Ltd 
have approved the sale of the company 
Keno Hill property in the Yukon Ten 
tory to United Keno Hill) Mine 
S300 000 Thi sale includes the interes 
f Yukeno Mines Ltd. in the company 
ill, and the interest of Yukeno Mines 

or lease in the are 


$300,000 Canadian Northwe 


nine 


ld retain S200.000 and Yukeno « 
S$100.000. Both fir ha 
t par Bibis Yukon Mine Ltd. S10.001 
{ Certam 1 

ALASKA—The Tat trite 

ict Wil Wt } B | 
f Kotzebue earlier tl I bei 
worked | Fred Park 1 Jack Rav 

ic Botl were ited) with t} 
PR H.€ nu +} ( le district 
The Have trit | ind proy 
the ire it it ¢ t Sewar 
l insula 


BRITISH COLUMBIA—In the Cra 
brook district's Wild Hlorse Canvon em 


Gorse and associates have tarted placer 
i | ng equip 
ment They hope t rECONCT ilver and 
platinum along with gold 

NORTHWEST PERRETORIES Sal 
mita ( onsolidated re ports the drilling ind 
blasting operations on the southern por 
tion of its property at Matthews Lake ha 
opened up a blue quartz vein with con 
siderable visible gold. This is about 1,000 
feet from the Taurcanis Mines Ltd. bow 
darv where that firm reports it is driftiy 
in ore on two levels of its MacKay Lake 
property 

ONTARIOW~ Cadamet Mines Ltd. } 
been formed by the merger of four mis 
ing companies. Involved in the amaly 
mation are Bouscadillac Gold Mine 
Federal Kirkland Mining Company, G 
ham Bousquet Gold Mine ind St. Mich 


mining with a dredge and w 


ael Uranium Mines. The new firm will 
have an authorized ipitalization ot 
7.500.000) share ind will hold) several 
properties namely, uranium prospects i 


Beaverlodge area of northern Saskatcl 
ewan; property in Highland Valley, Brit 
ish Columbia now being worked under 
contract by Noranda Exploration Com 
pany; a Columbium property in the Oka 
irea_ ot Queber a copper prospect i 
Baldwin and Porter townships of nort! 
ern Ontario; and gold prosepcets in the 
Kirkland Lake camp of northern Ontaris 

BRITISH COLUMBIA—Sheep Creek 
Mines Ltd. reports it has been able te 
break even” ‘at its Mineral King lead 
zinc mine near Invermere, despite the 
difficult operating conditions \ high 
grade ore discovery made recently turned 
out to be an irregular offshoot of the 
main ore body. A second intersection was 
in virgin ground and the company plans 
to drive to this. Negotiations have been 
resumed for acquisition of a Mexican 
property 
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International 
Smelting and Refining Co. 


of 


Copper, Silver & Gold 
Ores and Concentrates: 


Copper Smelter—Miami, Arizona 
Address: Ore Purchasing Department 
International Smelting and Refining Co. 
P O. Box 1265 
Miami, Arizona 


lead & Zinc Ores 
and Concentrates 


lead and Lead-Zinc Smelter ' T le. Ut h 
lead-Zinc Concentrator { 


Address: Ore Purchasing Department 


International Smelting and Refining Co. 


818 Kearns Building 
Salt Lake City, Utah 


Please establish contact prior to shipment 


LEAD + 


WIRE 
PHONE 
WRITE 


THE 


BUNKER HILL 


COMPANY. 


Producers of Top Quality Products 7 


TInc + capMium * SILVEM® + LEAD AND LEAD ALLOY PRODUCTS + CHEMICAL PRODUCTS 


ORE PURCHASING DEPT. - THE BUNKER HILL COMPANY 
Telephone: Kellogg 2261 + P. 0. Box 29, Kellogg, Idaho 


MAGMA 
COPPER COMPANY 


Buyers of 


COPPER, GOLD 
AND SILVER ORES 


MINES AND SMELTER AT 


| 
| 


— 


Paul Brown Building 
ST. LOUIS, MISSOURI 


AMERICAN ZINC, LEAD 
AND 
SMELTING COMPANY 


Buyers of Zinc Concentrates 
Suitable for Smelting in Retort 
and Electrolytic Smelting 
Plants, also Buyers of High 
Grade Lead Concentrates. 


Address Communications to Ore Buying 
Department 


423 Mills Bldg. 
EL PASO, TEXAS 


927 Old National 


Bank Building 
SPOKANE, WASHINGTON 


P.O. BOX 577 
DUMAS, TEXAS 
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zona Pit 

Soil Sampling ind = Magnetometer 
Surveying Finds Copper Ore 

How Eagle Mill Recove \ 
Metal From Complex Ore 

Copper Cobalt Flotation at Chibu 
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Selective Crushing Prove Key t 
Gravity Concentration 
URANIUM 
Rio de Oro Uranium Mines 600 
Pons Daily Jan 
Dawn's Uranium Plant Features 
Acid Extraction and Column IX Fel 
C & H Develops New Uranium 
Mine Through Long Flat Incline April 
How Radium King Mines Uranium 
With Electric Caterpillar Ma 
Big Indian’s Biggest Bonanza July 
Water Make Problems Deey 
Ambrosia Lake Mines \ 
Jen Recover Uranium Pillars b 
Retreat) Mining Sept 
Instruments and Automatic Control 
it) Homestake-Partners Sept 
Lucky Mac Oct 
Automatic Assayving at Anaconda 
Jackpile Mine Oct 
Shattuck Denn Sinks Bardon Shatt 
16.3 Feet Per Day With New 
Jumbo & Crvderman Mucker 1) 
ZING 
How Pb-Zn-Cr Are Separated 
Differential Flotation 
Duties on Unmanufactured Lead 
Zine Win Tariff Commission Suy 
port | 
American Zine Tennessee DMEA 
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COMPANY INDEX 
Feature 
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Anaconda Co Oct 
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rios S.A \ug 
Jen Irie Sept 
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Jan 52 


Kermac Nuclear Fuels Corp \ 
Lisbon Uranium Corp Jul 
Lucky Friday Silver-Lead Apr 
Lucky Me Uranium Corp Oct 
Luossavaara-Kirrunavaara 

Jan 49°, March 54° Dec 
Magma Copper ¢ April 
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Mountain Copper Co June 
New Jersey Zine Co 
Phillips Petroleum Ce Aug 
Pima Mining Co July 34°, Nov 
Porter Bros. Corp Jan 35, May 
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Reserve Mining Co Sept 


tio de Oro Uranium Mines Inc, 


San Francisco Chemical Co Sept 
Shattuck Denn Co De 
Silver Butte Mine Ltd Oct 
Stauffer Chemical Co July 
Temescal Metallurgical Corporation July 


United States Borax & Chemical Corp 
Jan 63, March 


GEOLOGIST'S NOTEBOOK 


Bunker Hill Buys Red Bird Mine Jan 
Southwest Copper Gets Another Look Feb 


Where To Look For Boron June 59 
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Money Making Methods 


Where To Prospect For Western 


Paconit Oct 
MONEY MAKING METHODS 
\naconda Uses Continuous Contact 
Collector For Weed Height 
CGantries Naas 
Corrosion-Proot) Light Weight Plas 
tic Pipe Used For Mine Ventila 
tion Lunes July 
Dual Use Front End Loader March 
How To Make Emergency Pipe Re 
pair March 
Imatrex— New Swedish Blasting Agent 
Shows Promise For Underground 
if 
st Maret 
Nchanga Removes Broken Grinding 
Balls From Pulp Ahead of Cy 
clon July 
Nuclear Density Gau With Re 
tder Control Regulate Densit 
Pipe March 
LOCALITY INDEX 
United Stotes 
ARIZONA 
Miavina Copper Floats Silica From 
Copper Tailing For Smelter Flux pril 
Hav lo Speed ( logical Map 
iftin June 
New Minin Trends at Pima 
vona Pit Jul 
How Pima Mills Copper Or Nov 
CALIFORNIA 
U.S. Borax & Chemical Dedieat 
New Plant 
New Borax Open Pit Swings Into 
Peak Production March 
Mounta Copper Converts | ler 
oul Minin fo Open Pit Jur 
hlectron Beam Refiniri 
Purity Metals uly 
G low md DMEA Exploration 
Find Ore at Abbott N 
COLOKADO 
How Eagle Mill Recover M 
Metal From Complex Oh Au 
IDAHO 
Porter Bro Dredu Idaho Colun 
bite~Tantalite Jar 
Lucky Fnday Has a Bright 
utur 
\pril 
How Porter Bro Dreats Radioactin 
Black Sands Ma 
MINNESOTA 
Dredges Mesabi Taili 
Vil Jan 
How J & Drilled and Samp! 
Annex Tailin bel 
serve System Speeds Crusher Bowl 
\nd Mantle Char Sept 
MONTANA 
Vater Power Han \t Sil 
Butte Oct 
NEVADA 
Why Yieldable Arch Steel Sets Sav 
Money in’ Heavy Ground Trane 
NEW JERSEY 
Continuous Copper Cake Casti \pn 
NEW MEXICO 
Kio de Oro Uranium Mines 600 
Tons Daily Jan 
Kennecott’s Chino Mines Division 
Uses Industrial Engineering March 
( & Hf Develops New Uranium 
Mine Through Long Flat Incline \pnil 
Safety First: Sinking Farm Chemi 
cal’s Carlsbad Shaft Muay 
Water Makes Problems At Deep 
Ambrosia Lake Mine \ug 
How Chino Saves Money With 
Roadbinder Aug 
Instruments and Automatic Controls 
it’) Homestake-Partners Sept 
\utomatic Asaving at) Anaconda 
Jackpile Mine Oct 
TENNESSEE 
American Zine Pennessee DMEA 
‘rogram June 
UTAH 
How Radium King Mines Uranium 
With Electric Caterpillar May 
Big Indian’s Biggest Bonanza July 
len Recovers Uranium Pillars by 
Retreat) Mining Sept 
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Shattuck Denn Sinks Bardon Shatt 
16.3 Feet Per Day With New 
Jumbo & Cryderman Mucker Dex 
WASHINGTON 
Northwest Mining Association Hold 
Record Meeting Jan 
Dawn's) Uranium Plant Features 
Acid: Extraction and Column IX Feb 
WYOMING 
How San Francisco Chemical 
Floats Western Phosphats Sept 
Lucky Me Oct 
LOCALITY INDEX 
Foreign Countries 
ARGENTINA 
Argentina’s Valcheta District Fast 
Developing as Major Producer Apnil 
CANADA 
Asarco Opens a New Mine & Plant De« 
Soil Sampling & Magnetometer Sur 
veving Finds Copper Ore Tuly 
BRAZII 
New Brazilian Manganese Min 
Reaches 600,000 Ton Output Aug 
FRANCE 
Selective Crushing Prove Kev Te 
Gravity Concentration \ug 
GERMANY 
Essen) Mining 
IRAN 
Why Mineral Deposits of Iran Are 
Ot Growing Interest Oct 
NORTHERN RHODESIA 
Copper Cobalt Flotation at Chibuluma Oct 
RUSSIA 
How The Russians Muck Out Be 
hind tron Curtam Feb 
Soviets Sink Shatts Switth With 
Mechanized Equipment Tune 
What American Experts Think of 
Russia's Lron and Steel Oct 
SWEDEN 
Kiruna’s Rubber Sereens and Chutes 
Outlast Steel Jan 
How U.S Mining Looks To 
Swedish Engineer March 
Kiruna Switches From Open Pit to 
nderground Mining Sept 
How to Crush & Hoist 4,000 
per Hour Dex 
TITLE INDEX 
Administration Propose Subsidte 
tor Ph, Zn, Cu, Wand Cat 
Output June 
American Zine’s Tennessee DMEA 
Program June 
Argentina’s Valcheta District Fast 
Developing As Major Producer April 
Asarco Opens a New Mine & Plant Dex 
Automatic Assaying at) Anaconda’s 
Jackpile Mine Oct 
( & H Develops New Uranium 
Mine Through Long Flat Incline April 
Continuous Copper Cake Casting April 
Copper Cobalt Flotation at Chibu 
Oct 
Dawn's Uranium Plant Features 
Acid Extraction and Column IX Feb 
Duties On Unmanutactured Lead & 
Zinc Win Pariff Commission 
Support : June 
Easy Metal Availability in 1957; 
Low Costs Needed Jan 
Electron Beam Refining Yields High 
Purity Metals July 
Essen Mining Dec 
Geology and DMEA Exploration 
Find Ore at Abbott Nov 
Holly Minerals Develops New 
Three-Step Mercury Process Feb 
How Chino Saves Money With 
Roadbinder Aug 
How Eagk Mill Recovers More 
Metal From Complex Ore Aug 
How Drilled and Sampled 
Hill-Annex Tailings . -Feb 
How Pb-Zn-Cu Are Separated By 
Differential Flotation : Feb 
How Pima Mills Copper. Ore Nov 
How Porter Bros. Treats Radio- 
active Black Sands May 
How Radium King Mines Uranium 
With Electric Caterpillar May 
How San Francisco Chemical Floats 


storm Uhosphate Sept 
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(News) United States Companies 


How The 


Russians Muck Out Be- 


hind tron Curtain Feb 42 
How to Crush & Honst 1.000 

Tons per Hour Dec 42° 
How U.S. Mining Looks To Swed 

ish Engineer March 54° 
Idaho's Lucky Friday Has a Bright 

Future Aprnl 38° 
Ike Mine—Big Indian's Biggest 

Bonanza July 47 
Industry Leaders Accept Plaques of 

Achievement March 59° 
Instruments and Automatic Controls 

it) Homestake-Partners Sept 58 
}& L. Dredges Mesabi Iron Tailing 

Pile Jan 52° 
Jen Recovers Uranium Pillars by 

Retreat) Mining Sept 65°? 
Kennecott’s Chino Mines Division 

ses Industrial Engineering March 50° 
Kiruna’s Rubber Screens and Chutes 

Outlast Steel Jan 49° 
Kiruna Switches From Open Pit to 

Underground Mining Sept 52 
Krupp-Wenun Process Now Used 

For Many Ores Nov 44° 
London Letter July 
Lucky Mc Oct 30° 
Magma Copper Floats Silica From 

Copper Tailing For Smelter Flux April 43° 
Metal Mining Show and Exposition 

Comes to San Francisco Sept 69 
Mountain Copper Converts Under- 

ground Mining to Open Pit June 40° 
New Borax Pit Swings Into Peak 

Production March 44° 
New Brazilian Manganese Mine 

Reaches 600,000 Ton Output Aug 34 
New Equipment Shown Sar 

Francisco Show Nov 50° 
New Mining Prends it Pima’s 

Arizona Pit July 34° 
Porter Bros. Dredges Idaho Co 

lumbite-Tantalite Jan 38 
Reserve System Speeds Crusher 

Bowl and Mantl Changes Sept 62° 
Rio de Oro Uranium Mines 600 

Tons Daily Jan 5S 
Satety First Sinking Farm Chem 

cal’s Carlsbad Shaft May 52° 
Selective Crushing Proves Key to 

Gravity Concentration 46° 
Shattuck Denn Sinks Bardon Shaft 

16.3) Feet Per Day With New 

Jumbo & Cryvderman Mucker Dec 37 


Soil Sampling & Magnetometer Sur 
veving Finds Copper Ore 

Soviet’s Sink Shafts Swiftls 
Mechanized Equipment 


July 44° 


With 


June 54° 


{ S. Borax & Chemical Dedicates 
ew Plant Tan 63 
Water Makes Problems at) Deep 
Ambrosia Lake Mines Aug 30 
Water Power Harnessed At Silver 
Butte Oct 44 
What American Experts Think of 
Russia's tron and Steel Oct 36° 
What to See At the San Francisco 
Mining Exposition Sept 72° 
Who Russians Are and Where They 
Went Nov 39° 
Why Congress Must) Pass Long 
Range Legislation To Make 
DMEA Permanent May 43 
Why Mineral Deposits of Iran Are 
Of Growing Interest Oct 43° 
Why Yieldable Arch Steel Sets Save 
Monev in Heavy Ground June 47° 
COMPANY INDEX 
United States Companies (News Section) 
Aberdeen-Idaho Mining Co April 67, 
Sept LOS 
Abbot A. Hanks, Inc Aug 65°° 
Addy Development Co Nov 77, Dec 63 
Admiral Consolidated Mining Company Feb 78 
Admiral Sulphur Corporation Sept 116 


Aerojet-General March 71 


Corporation 


Alan Wood Steel Co. Jan 79, June 75 
Allied Chemical Corporation Tune 75, 
July 62, Nov 71 


May 81 
America March 74, 
June 75, July 76, 


Aliphin Mining Co 
Aluminum Company of 
87 Apr 69, May 74, 


Oct 51 
American & International Onyx & Marble 
Co Nov 67 
American Beryllium Corp May Sl, June 71, 
Aug 61 


American Cement Corp. Aug 67, Nov 67 
American Chrome Co. April 67, Dee 63 
American Cyanamid Co.'s ‘ov 72 
American Gilsonite Co 5 Dec 65 
American Lithium Chemicals, Ine. Feb 95 
American Machine & Metals, Inc. (Trout 
Div.) Jan 73, Nov 75 


American Metal Climax, Inc. Jan 89, Feb 
78, 87, 95, 97, Nov 69, 71, March 73, 
April 63, 73, 77, May 81, June 93, July 61, 
Aug 63, oept 99 

American Metals Co. Sept 116 

American Milling Corp Jan Il, 88 
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April 63 
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(News) United States Companies 


American Mud & Chemical Co. . April 63 

American Petrofina April 63 

American Potash & Chemical Corp Jan 77, 

Feb 86, 95, March 71 April 61 

American Silver Mini Cx Dec 62 

K Co Jan 73, 

3, March 78, 83, 

85, June 73, 

Aug 57, 76, Sept 

69, Nov 6 72 

Jan 79, 

July 61°°°, 61, 

American Zinc Institute April 65, May 73 

American Zin I & Smelting Co Jan 79 

Feb 8 March 74 April 65, 69, July 61, 
TO, Sept 107 2. Yee 67 

Anaconda Co Jan 3 87, 95°°, March 

15. 7S, April May 1, 89 une 67, 69 

July 61, 68, 74 Aug 58, 8O Sept 107°°, 


116, Oct 83, D 63 
Anaconda Aluminun 
July 68 


Anderson Brothers Corporation Jan 87, 
Nov 68 
Anderson Development Corp luly 65 
Antelope Mines june 74 
Antelope Uranium Oil Co July 68 
Antonioli, Peter, and Assoc Sept 109 
Apex Uranium I Dec 59 
Appalachian Sulphides, Inc Feb S85 
April 65°°, Aug 64 
Archer-Daniels-Midland Co luly 66 
\rentz-Comstock Mining Venture Jan 75, 
March 79 
Argentine Mining Co Jan Sl 
yi ¢ & Milling Corp Sept 103 
lopment Co Sept 11 
sto Co Ang 66 
earch Consultants Feb Sl 
ning & Exploration Co Jan 77 
Corp June 38, Nov 72, 73 
iver Works Dec 67 
Ashland Mining Co Oct 58 
Athletic Mining Co Jan 85 
Atlas Corp Jan Il, 83, March 91 April 63 
Atomic Resources Corp Jan 11 
B 
Jablers Bros. Construction Co Jan 76 
Bagdad Copper Corporation Feb Sl, July 71 
Banner Mining Ce Aug 66 
Barite Corp America Feb S 
Barium Reduction Corp May 
Sasi Inc June Sl, Aug 64, 65 Sept 99 
Baugh, T. R Sept 107 
Beacon Hills Mine ( May 81 
Bear Creek Mining Co Feb 79, 83, June 
75, Iuly 66, Aug 61, 63, Sept 99, 103, 
Oct 69°*, Nov 71°°*, Dec 3 
Beaver Mesa Uranium Inc Dec 65 
Bechtel Corp April 64, Sept 102 
Beers, Roland Inc Aug 63, Sept 99°°° 
Bemeco Mining Co Aug 65 
Bervilium (¢ orp Sept 99 
Bethlehem Steel Co Jan 77, April 65, May 
June 75, Sept 99, Oct 57, Dee 61 
Big Horn Uranium & Oil Inc April 63 
Big Smoke Uranium, Inc. Jan 76, April 69, 
Aug 3S 
Black & White Mining Co May 71 
Black Bear Silver-Lead Mines Cx March 75 
Oct 69, Dee 61 
jlack Hills Development Co Aug 65 
Black Kock Mining Corp Oct 65 
Black Sands Mining Corp April 67 
Blackwell Zine Co., Inc Jan 89, March 7 
Bluse Jester Mines, Inc May 77 
Boaz Mining Co Nov 75 
Bol-Inca Mining Corp June 85 
Bolivar Copper Mining Co Feb 7 
Bonanza Consolidated Mining Co Feb 75 
March 81 
Bonneville Ltd luly 65 
Boyd Mining Enterprises Nov 71 
Boyles Brothers Drilling Co May 80, June 
73, Aug 68, Dec 65 
srazil Creek Bentonite Co Nov 75 
jristol Silver Mines Co Jan 85, Oct 66, 
Nov 67 
Brown & Robinnette Aug 65, Sept 11 
Dec 38 
kK. D. Brown Enterprises March 78 
Brush Beryllium Co July 82 
trvant G I Dec 62 
Bullion Monarch Mining Co Nov 69 
Bunker Hill Co n 73. 9 Feb 73 


Ja 

March 78, April 65, 67, 72, May 69, July 

67, 68, Aug 55, Sept 107, Oct 69, Nov 74 


( us Cement Co Mav 78 
( na Silver-Lead Mining Co May 79, 
I 68 
Calera Mining Co Feb 73, July 67, Sept 107 
California Quicksilver, Inc Aug 67 
Callahan Mining Corp Jan 73, Feb 85, 
March 78, April 68 May 69, July 68, 
Oct 69 
Callery Chemical Company Oct 65 
Calumet & Hecla, Inc Jan 88, Apr 62 
Sept 99, 113, 116, Dec 67 
Camp Bird Ltd May S§!1 


Appears in World Mining 
° Photograph. 
Map 


78 


Canadian Dredging Co May 78 Dotson Minerals Corp 
Canyon Gold, July 65 Dow Chenneal 
Capitol-Seaboard Corp Mar 78, Sept 107, 79, April 66, May 50 
ov 74 Dravo Corporation 
Carbmetal Mining Co Oct 83 Dresser Industries, Inc 
Carborundum Co Jan 78, Nov 73 Duke City Enterprises, Inc July 72 
Cardiff Mining & Milling Co May 81 E. I. Dupont de Nem urs & Co Mar 74 
Castella Corp Aug 67, Sept 114 May SY, June 75, Sept 100 4 
Catalytic Construction Co March 84 Duval Sulphur ind 1 otash Co Mar 70, Ma 
Centennial Development Co lan 76 S87. Oct 65. Nov 67 
Central Farmers Fertilizer Cooperative July i 
67°° Eagle-Picher Co Jan 77, 85, June 75, 81 
Cerro de Pasca Corporation Jan 92, July 61 Aug 63. Oct 66, Dec 59 
Champion Ventures, Inc Tune 71 Eastern Lead Cor July 67 
Charleston Mines, Inc July 71 Echo Bay Silver Lead Mining Ce Nov 74 
Chesapeak & Colorado Corp Apnl 66 Edgemont Mining Co Mar 71, Aug 68 
Chester Mining Co rer 6 Edgemont Mining and Uranium Corp. Feb 7‘ 
Chief Consolidated Mining Co July 66 Electro Metallurgical Div, Union Carbid 
Aug 61, Dee 65 Corp wet 
Childs-Aldwinkle | Mine May 77 Electro-Thermal Industries, Inc. Nov 7 
Chilito Copper ¢ May 77 Elk City Placer Mines April 67 
Chino Mines Divisior Kennecott Sept 116 Emperius Minn Co hus 6 
Oct 65 . Empire Star Mines ¢ Ltd May Sl 
Circle Seven Mines, Inc July 70, Sept 111 Snolish Oil ¢ April 
Circle Star Mining ¢ _.-March 79 Erie Mining Cx Feb 88. Mar 76, July 6 
Clavloon Uramum (¢ Feb 76, Apnl 69 Est > lium Corp ae 
Clayton Silver Mines Fel 3, May 69 I Mav 7 
June 6 Dec 61 I olidated Mining Co. Ju fit 
Clear Creek Exploration pany Sept 10 
Cleveland-Clitts ¢ ip Jan 75 
April 66 Jun Sept 100 Oct SS SM 
Nov 7 Dec € & ning ‘ uly ¢ 
is wily 
Cliff Ray Manganese Min June 81 May 
Climax Molybdenum Jan 81°, 85, 89, 
Feb 78, 79, 9S, March 583 April 6 May We eM 
Climax Uranium Co lan Sl, 89 wa ! Dec 
Federal Uranium Cory Jan 83, Mar 75 
Coeur d'Alene Mines Cor Mar 78, June 67, ion 4 67. Oct 66, N 
Dec 61 ily Lf 6 ‘ 
j t Flag Hill Mining Co June 70, Ju 
Flanders Mining Co. (sub Pacific Ind.) Oct_¢ 
Colorado Beryllium Corp Sept 103, Nov 69 Fol , ner 
Colorado Fuel & Iron Corp Jan SI, Fel Chemical Co Sept 
inv ) pr 66 e 75, Sept 
Colorado Plateau Exploration Co., Inc July 65 be > — ral ¢ \pr 66, Jun } } 
Columbia-Gen t Steel Division (USS) Feb 80, av 
Mar S84, April 64, June 74, Sept 104, Oct 62 Cor 1D 
Columbia-National Cory May 73 ur 6 
Columbia-Southern Chemical Corp July 74, ph F Ane 73, May 7 
Dec 60 eEpo ulphu 
‘ ul re ) 
Combined Metals Reduction Company Sept 115, Pet J j — 
emor wera mK n 
6S Mining ¢ Apr 64 May 83, 84 June 74 Jul 2 
ooperative ning D as 61 Sept 104. Oct 6, Nov 69 
. at resnillo Co Mar 7 
Commercial Builders, Inc June 67 Fresnuil . far 71 
Commodity Credit Corp April 65 ‘ 
Concho Bluff Oil Co July 73 ut 
Conjecture Mines, In« March 78, July 67 pment Ce John W 6 
Nov 7 raligher 
89, Feb 83, March 70, July 73 Gartield Chemical & u ory i 
Consolidated Gold-Uranium Corp Mav Sl Nov 69 Aug 65 
Continental Columbium Corp Garpac, Inc ug 6 
Continental Materials Corp Gas Hills Uranium ¢ 74 
Continental Rare Metals In Ihau 3 Frank 
Copper Camp, Inc vend ry 
( per Nob Mining Co., In General Dynamic Corp M u 
Copper Range Co General Testing Laboratories Fel 
( “, Min r ( Geneva Corp Sept 104 
Cordillera Mining Geo-Resources Corp Mar S\ 
nad r é Giant Resources, Inc Feb 79, June 71 
‘ Gibralter Minerals. Co Dec 64 
t Globe Mining Co May S4 4, Oct 
Cone Com... July Golconda Lead Mit 73, April ¢ 
Gold Hill Mines Co April 6 
€ Gold Reserve Mining Co Jar 
Golden Copper Queen Mining Co 
Crescent Mining C Golden Cycle Corp. May 81, July 65, Sept 10 
Cresson Consolidated Gold Mining & K — Co Sept 1 
Hing Co Mav 8! 
ache tee Mining (x Aug 61 Jan 83, 95, Mar 95, April 72, Sept 98 
Crucible Steel Co. lan 78 Grandview Mines, Inc April 69, July 7 
Crystal Beryl Corp July 95 Granite City Steel Co. Mar 73, May 73, Nov 72 
-- illing ( r 8 
Cummins-Roberts Jan 77 Greasy Sack Mining & Milling Co Ma 
Cyprus Mines Corp Jan 92, Mar 98, Great Lakes Carbon ( isha Feb 8 fuly 74 
April 71, May 77, July 67, Aug 77, Sept 1153 West 5 (6, reb May 
ec 65 estern ggregates 
D Great Western Mines Co Mar 71 
D.A( Uranium Co Sept 10 Greater Wyoming Minerals Corp Dec 6 
Dahl Uranium Mine, Jan 76, Apr 69, Greenlite mp 
May 72, Aug 58 Gunnison Mining ul 
Dakota Mining Co July 73 H — 
Dakota Bervilium & Oil Co Dec 65 Haile Mine 
Dasco Mines Corp April 61 um 7h, ar 73, ay 73, o 
Davison Chemical Co Jan 84, Sept 99 Hamilton Exploration & Mining Co Dex 6° 
Dawn Mining Co Jan 73°°, 76, Feb 9S Hanford, R. ¢ a Nov 7 
Mav 72. June 70, July 70, Aug 58, Oct 72, Hanna Co., M \ . Jan 97, Feb 8 
Nov 77. Dec 61°°, 63 Mar 95, Apr 66, 72, June 77, Sept 102 
Dav Mines Tine Jan 73, 76, Feb 73 Dec 61, 6S 
Ape 67. May 12s July 70, Aug 55, 58 Hanna Coal and Ore Corp ca 
Sept 107, Oct 69 March 95. April 72, Sept 02 
Davbreak Uranium, Inc Jan 76, Feb 76 Hanna Nickel Smelting Co. N Jan 
March 80, April 69, May 72, July 70 Aug ert 78, July 69. Oct 
58, Sept 111, Nov 77, Dee 63 an 73, 95 eb 76, ay 78, July 6° f 1 
Decker, Webster, & Sirrine, Wilfred, Dex 62 Hawkins & Bunce Sept 11 
Defense Minerals Information Center Nov 73 Havden Consolidated Mining Co M ay 6 
Delhi-Taylor Oil Corporation Mar 84, Sept Heavy heme rals Co ; wa’ re July 62 
103 Hecla ining Co an 73, Feb 75, 
Denver-Golden Oil & Uranium Co Mar 83, Mar 78 May July as 
Sept 103, Oct 61 108, Oct 62. 69 ov 74, ec 61, 62 5 
Devanim Co., Inc June 91 HELA Exploration Co ; Nov 74 
Diamond Alkali Co Jan 78 Hicks Creek Floorspar Mining Co. 
Diamonite Products Manufacturing Co. Feb 87 Jan 77, Mar 
Dodge Construction Co Nov 68 Hidden Splendor Mining Co. 


MINING 


Jan S3, Mav 82, Aug 61 Fel >», Mar 649 \ 7. 75 

High Noon Uranium Mines, Ine LaSalle Mining ¢ Dec 65 
June 7O, July 70, Sept 111 Latah County Chay ¢ April 67 

Mines an 75 I wind & Ce lan SS 
folly Minerals Cor Feb 75 Leach & Leach April 62 
Homestake Mining Co. Jan 11, Mar 56 Lead Blossom Mining & Malling ¢ Dec 62 

63, May 85 June 67, Jul Leadville Lead Corp 

65 Oct 68 Jan Sl, Mar Sl April 63, June 
Homestake-New Mexico Partners Jan 87 Lee & Ward | 6S, 69, Sept LOY 

Mav SI 8$5°°, Aug 69, Sept 11 Lehman Bro jan 77 

16, Oct 68 Lincoln Mining Cr May 69 
Homestake-Sapin Partner Linde Cc \ug 64, Sept 99 
May S80, Sept 113, 116, Oct 65 Lindsay Chem. ¢ April 61 

Hooker Electro-Chemucal ¢ Mar 74. Apr 66 Lisbon Uranium Cory Feb S 
Hope Mines Co Oct 69 May SO, June 71 74. July 66, Sept 104 
How Sound Co Lithium Corp. of America April 65, May 73 
Feb 8O, May 7 June ST, July 67 Little, Arthur D., Ine July 71 
J. M Feb 75 Little Missouri Mining Cx In Mav S4 
‘ Dec 62 Lobeth Corp July 61 
Enginceenn ( lan SI Loma Uranium Cory Aug 61 
Gold Corporatn March 74 Lone Pine Mining ¢ Irie April 67, June 69 
Investment ¢ lan Sl bk. J. Longyear Co Mav SO 
oO July 69 Lookout Mountain Mining & Milling Co. May 79 
Ivdrometa Ine 69,N | Los Compadre Mining Co Mav SO 
Hypotheek Minin wd Milling Co Lovitt Mining Cc Feb 76 
Apnil ¢ Oct 7 Lucius Pitkin, Tne April 64 

l Lucky Friday Silver-Lead Mines Co. Fet 

; Keb 7 73, Apnl 67, June 67, Aug 55, Oct 
td ah ‘ Tul =1 _ 69 Nov 73, Dee 61 
ily Lucky Me Uranium Corp Jan 84, 

A Dec 62 Mar 56, April 64, June 71, Sept 104, Now 69 
( 109 Lundgren & Associate Nov 75 
Uy Lutah Oil ¢ Dec 65 
Oct 1 Construction ¢ April 6 

al Ir Sept 10g M 

Br 6 Mac D Mining Cory Sept 107 
laho Uranium Ce Nov 7 Maceo Corp Jan 85 
larado Mining Ce M Mackey-Hunmm Jan 77, Mar 7 
I Cement Ce li 70 Magma Copper Co Feb 81, Sept 11 

D Mines ( \pril 62 Magnet Cove Barium ¢ 
Chief Ur ( vy 6S Feb 85, May 7 July 74, Aug 6 
i I pire Mining ¢ Mar 80, May 72 Manganese Cory June Sl 
Ste Cory Trac 
lan SO, Mar 96, April 66, May 1, 87 \pril 62, A 68 
i Co lidate Copper Co Miu nat Dec 38 
! Cory M 65 \ 61, Oct 61 

t tain Chemical ff Mar 

tern tain Mine, by Feb 75 Maar 

t tain Re Ine April 6 Marq ( Mar 7¢ 

t tional eri M ( Ma t 

Keb Mar 79 Mason-Dix 
t it Minerals & Chemical Cory Master 
S. March 71 72 Apr Matchett 
Ang 6 64. N 68, D 59 Math 

t tional Mining Cory Dec Mattl 

iteration Nickel ¢ Inc 61 Mazona 

ter t il Re uree ( Mar S4 Mekarla 

ternat il Smelting & Ketining ¢ Mena Mining Cory 

4 Tur 79. Au 61 Meramec Minin ( la 
( truction (¢ Feb 75, M 70 June 75, Sept 99, Oct 57 
Merger Mines Corp 
J Mesa Ives Mining Company 
k Waite Minit Co Mesabi Tron (¢ Feb SS 
Mar 78. Mav 69, Sept 107, Oct 69 Metal and Thermit Cory 
} Chair Mining ¢ \pril 66 Metal Ch | Cory 
i Mining Cory Ang 65 Metals Exploration (¢ 
Stewart Co Jul 71 Metat Ashest Cor 
irdine Mining Co April 69 Metropolit Mine Cory 
rrett Enterprises Jan 84 Jan 7 Mar 7S, June 67, Dec 61 
Quar Compa Oct 57 Mexico Refractories Ce Oct 69, Nov 67 
Mir ( \pril 67 Miami Copper Cc Mar 71, Apml 
lack Uranium ¢ Nov 69 61. June 79, July 71, Aug 65, Sept 11 
I hlin St ( | Feb Sé ST Michigan Chemical Corp Feb 83, Aug 64 
M 6. Jun 8, 77, A 64: D 67 Mid-Continent Uranium Corp Oct 65°°* 
Midland Mining Co June 69 
kK Midnite Mir Inc Aug 58 
\ m & Chemical Co Mid-East Oil & Mining ¢ Oct 77 
7°°. 78, 87, Feb 92, Mar 74, June § St Mil Mining ¢ Sept 10 
Kaiser Engine International Miller-Lipp Cory Jan 77 
] 85, 95, June $1 Miller-McGee Ma inese Corp Jan 77 
h St Corporatior Miller-Smith Co Nov 4 
i] 81° M 71.M 8 Oct 66 Mineral Concentrate & Chemical Co 
h to-I Sept 104 Mav 81, June 71, Aug 61, Nov 69 

t I Work Sept 99 Mineral Materials Co Nov 68 

\ Fr. Kelsey & A Oct 65 M Mil Tri Dee 6 
‘ t Trac Sept 11 Mi Mountain Minin ( 61 
Ket tt Copper Corp Jan § 2, 97 Min il Project Venture-B Feb 83, May 80 

Feb SO, 8 S Mar 70, 71, 72, 84 Minerals I incering Co 

( ‘ 72. 76, May 82, 88, 90 Feb 7 M 8, May 71, Nov 75 

| 73, 75, 79, 85, 87, July 61, 6€ Minerals Refining ¢ Dec 65 

Au 6 69, 76, Sept Minerva Ce Tun 5 

0 11 Oct 61, 62, 65, 65 Mines Development, Inc Feb 79 

N 1. Db 59. 65 Mar 86, July 65, Sept 104, Oct 61, Dec 65 
Kentiuck rine Clay Mav 74 \Iinin Associates, Inc ....-June 71 
Kern we Con 61 Miracle Mining Co 

69, Sept 11 116, N 68 Miracle Springs Mining Co. . .--.-Nov 67 
Kern County La ( Feb S81, March 61 Modern Metals, Inc Nov 74 
h Mit Oil Industrie Tic Modern Mines Development Co 

lan 84, 85, 8 Mar S6, | 65, Aug 61 April 64, July 66, Aug 61 
~ tor Bervilium Cory Mav SI Mohave Mining & Milling Co 
K | Ore Corp M 74 May 77, June 79, Aug 65, 66, Dee 58 
K { nium Corp Apr f M bdenum Corp. of America 
Kip M ( Ang 55 Feb 83, Mar 71, Jun 9 
Knight Mini: Corp 65 \Moneta-Porcupine Mines, Ltd Sept 111 
k Hill Mine Ine Monida Mines Jan 76 

lan 76, Mav 72. hh QO. Sept 11 Monolith Portland Cement ¢ Mar 71 

Ki Sand & Gravel ¢ Mar Monsanto Chemical ¢ \ 55, Nov 74 
Knoxvil Sangravl Material Co Mar 73 Montana Coal & Tron ¢ Feb 79 
Krude July 69 Montana Coeur d'Alene Star Group 

Kootenai Mine Trac July 65 dicats July 69, Aug 57 
Koppers ¢ In Feb S6, Dec 67 Montana Gold & Chemical ¢ Jan 75 
4 na Mines Corp \1 3S Montana Iron Mining Co April 67 

W. S. Moore Co. of Minnesota Feb 87 

Moore Creek Mining May 
Ce Morrison-Knudsen Mar 71, Aug 55 
ikeview Mining Compan Jan 11 Mount Uranium Cor 65 
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United States Companies (News) 


Mountain City Uranium Co Oct 66 
Mudhole Exploration, Ine 
Feb 76, Oct 72, Nov 77 


Mustery Sniffer Mines Inc Apnl 63 
Nik 

McCray, Hugh I Sept 115 

Me D Mining Co .. April 67 

McDowell Company, Inc lan SO 


McFarland & Hullinger 
\pril 61, June 83, Sept 113, Oct 65, Nov 68 


McLain & Allen Mining Corp June 75 
MeLouth Steel Corp Nov 72 
McPhail Engineering Ce July 5 


Nancy Lee Mines, Ine y 4 
Nash & McFarland Feb 81, May 77, Sept 11 


National Beryl & Mining Corp Sept 103 
National Distillers & Chemical Corp. April 66 
National Gypsum Co Aug 77 


National Lead Co. Jan 81, Mar 73, 
May 80, June 38, 75, July 61, 6 
74, 76, Nov 68, 69 

National Steel Corp Ma fi 

National Uranium Corp 

May 67, July 69, Oct 71 


National Zine Cx May 7 

Natomas Cx June 85, July 72, Oct 66 
Nevada tron Ore Co Nov 68 
Nevada-Massachusetts Ce Aug 68 
Nevada Rawhide Mining Co July 69 
Nevada State Gold *Mines Co Mar 71 
New Idria Mining & Chemical Ce May 78 

Dec 65 


New Jersey Zine Co. Feb 85, 86, Apri 
66, May 73, 74, July 61°°, 65, 7 
Aug 63, 64, Sept 100, Oct 57 

New Mexico-Arizona Processing Co., Inc. June $1 

New Moline Mining Co Feb 

Newmont Exploration Ltd Jan 83 

Newmont Mining Corp 

Jan 83, May SIL, June 70, Aug 58, Oct 72 


New Park Mining Co April 63, Aug € 
Niki Mining Co June 69 
Nipissing Mines Co Aug 64 
Nipissing-O’ Brien Mine Aug 64 
North American Coal Corp \pril 65 
North Continent Mining Co Mar 83 
North Range Mining Cc Jan 83, Dec 67°° 
North Star Uranium, Inc 

Feb 78, April 69, Aug 58, Sept 111, Nov 77 
Northern Mining Co Jan 7 
Northwest Uranium, Inc Aug 58, Nov 77 
Northwest Geochemical Corp Feb 76 
Northwest Magnesite ¢ June 70, Dee 63 
Northwest Refining & Chemical Co April 69 


Northwest Uranium Mines, Inc 
Feb 76, May 72, July 67 
Northwestern Oil & Mining Corp Dee 65 
Norton Co Oct 83 
Nuclear Development Corp. of America July 82 
Nuclear Fuels & Rare Metals Corp 
Sept 107, Nov 74 


Nuclear Magnetic Mining Inc April 66 

Obelisk Mining Co Tan 85 
Oglebay Norton Co. Mar 96, June 77, Oct 50 
Ohio Mining Co Ang 68, Nov 67 
Old Continental Mining Cc April 67 
Old Gold Mining Co Nov 67 
Olin Mathieson Chemical Corp, May 

73, July 61, Aug 63, Sept 99, 124 

Oct 65, 75 


Oliver Iron Mining Division (USS 
Jan SO. Feb 88, Mar 76, May 75, July 63 


Omega Mining & Exploration Co Aug 65 
Ore Concentrates, In Aug 65, Oct 65 
Ore Fraction Ine Dec 67 


Oregon Metallurgical Corp 


Jan 76, May 72, Oct 72 
Oregon Portland Cement Co Dec 61 
Ormet Corp July 61 Aug 63, Sept 99 
Ormsby Drilling Co Mar 86 
Orr, Cyril and Kirschner, William Sept 105 
Otter Tail Industrie Jan 77 
Owl Springs ¢ Jan 85 
Ozark-Mahoning Ce June 75 
Ozark Ore Co Feb § 
P-C Mining Corp. Mar Sé \p 64 Aug 61 
P.K.F.M. & B. Co Oct 71 
Pacific Coast Borax ¢ Oct 65 
Pacitic Industries Inc Oct 61 
Pacitic Isle Mining Co. ; Mar 7 
Pacific Northwest Alloys, Inc. July 70, Oct 72 
Pacific Uranium Mines Co. ......... Jan 87 
Paine, William F Tee Oct 65 
Palangana Corp .. Dec 60 
Pan America Sulphur Co ..Dec 60 
Parks, Phil Jr Dec 62 
Part & Cross Mining Co Sept 105 
Pathfinder Uranium Corp july 67 
Patten & Gallassini June 82 
Pend Oreille Mines & Metals Co 
Mar Sl. Tune 70, Sept 107, Dec 61 
Penobscot Mining Corp Oct 57 
Perigo Mines Sept 10 
Perlite Industries of Arizona, Ir Aug 66 
Peru Mining ¢ Aug 69 
! ical Minin J 
Petro-Athas Jan S3, April 63, July 73 
Phelps Dodge Corp 
Jan 96, Mar 70, 71, 72, July 71, Oct 65 
Phelps Dodge Refining Corp. ; July 61 
Phillips Petroleum Co Tan 85, April 


64, May SO, Aug 57, 69, Sept 115, 
116, Oct 69 
Pickands Mather & 90, Auc 64, 


79 


& bi 
A 
= 
ta 
= 
a 
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(News) United States Companies 


Nov 73, Dec 68 Shook & Fletcher Supply ¢ July 61 United State I 
Piedmont Properties, I Mav 74 Sidney Mining Co Apr 67 July 67, 71 lan SS a0 
Pima Mining Co May 77. Aug 6¢ Oct 69, Dec 61 ‘ Sept 114 
Pinnacle Exploration, bn t New York Silico Co Mar Sl United Weste 87 
Jan 73. Sl. Mav 69 Silver Bowl, Inc Mar 7S, June 67 95, Feb 7 S41 
Pittsburgh Glass Co July 74 Silver Buckle Mining (¢ S35. Juls 65 
i Pittsburgh-Pacific O \pril 66, July 62 july 67, Aug 38, Nov 77, Dec 61 U. S. Borax Sent , 
; Pivot Rock Mining ¢ July 67 Silver City Mining & Processing Co Nov 71 U.S. Gy Jan 8 
Platte Chemical Ci lan 83 Silver Dollar Mining ¢ Feb 73. May 69 U.S. Indu April 6 
Polar Mining ( Silver Mountain Minin ( Feb 73, Nov 74 S. Lame ; 6s 
Feb 73, May 69. Jun 67, Sept 107 Silver Sage Oil & Mineral Co 66 S. Mar Jar 
Oct 69, Dec 61 Silver Standard Minn ( Dec 61 \ S. Metal 8Q keb S 
Porter Brothers Nov 74 Silver Star-Queens Mines, | ( S. Millin 
Potash Co f America Feb 75. Mar 7S Au ts) SI Ang 6% 
Feb 75, 96, April 62, June 91 Auge 77 Silver Sun Mines, In June 69, July 67 { S. Minin 67 
Putman Exploration Cx June 75. July 61 Silver Syndicate Inc June 67 ( S. Potash ¢ 72, Au 6s 
J. R. Simplot Co Feb 73, April 65 Ss. S Keb 8 
Ouimneyv Mining Co Tur 7% Siskon Corporation lune SO S. Smeltir ( 
‘ K Skookum Uranium Ih July TO, Oct 72 Feb S7 June 9 
Radio Chemical Corp W Aug 65 July 61 
Radiam Mines. Inc 61 June 71 Ste SI 
Rador murces, Tne June Sept 102 SS, Ma Ma 
Jan S3, April 63, May SL, Oct 62 Mar 7S 75, 89 6 
Ragand Minerals Co May 69 Maur ), April 69 5%. Au roo 
Rainbow Mining & Milling ¢ Ltd Sonoma Quicksilver Mines, In Sept 114 102, Oct 74 
Mar 78, May 69, Dee 61 South Dakota Uranium & Mining ¢ u. S Cor . Sept 11 
Ramapa Mountain Iron Mines April 6 Mar 78, April 69 U.S poration Feb 9 
Rampart Mining Co Oct 71 South Standard Mining ¢ July 66 Universal M ing Cor Jan 76, At 3s 
Ran-Rex Oil & Mining Co lan S4 Southern Ilhinois Mimnge Cx Upper Quee Mining ¢ Sept 10 
Rare Metals Corp. of America Feb 75 Mar 73, June 75, N 1 Ura Corp. of America Mar 78, Sept 10 
Mar il April 62, May 69, lune SI Southern Pacific Land ¢ Jur Uranium Mine Jan 37 Ma 69 
Aug 55, 67, Sept 116, Oct 66, 69 Southpeak Mining ¢ July 73 Uranium Ree tion ¢ 
Nov 74, Dee 61 Southwest Potash ¢ Jan SY Feb 79, Aug 61, Oct ¢ 
Rav Mine Division, Kenne tt Sept 11 Southwestern) Engineer ( 67 Lredeo A iat Ltd Ma 53 Oct 62 
Red Hill Uranium Cx July 73 Southwestern tron & Stes Utah Berviliom, 1 Jan 5 
Reichert Jan 54 R ‘ Nov 67 Utah e & St ( Sept 10 
Rem-Cr plit Rock Minit & Exploration ¢ Aug 61 Utah Mini Jan S4, Sept 104 
vem rh i u TS Spokane Mountan Uranm ( Utah Ore Sampli ( 6) 
Republic ‘ Mar SO, July 70. A Sept LL1, Oct 72 Ctah Salt ¢ July 65 
oS Sprague and Henwood, bn 61 Utahean, Ine Jun 76, Mar SL, Tune 
” Standard Slag ¢ Utex Exploration ¢ Mar S3, S4, June 71 
Reserve Maas Jon Oct 66.N 6S 65 2 
1 Standard Uranium Cor Jan SI 
Resource ec 65 
Rever Stautter ¢ hemical ¢ Mar 71, Sept 114, Nov 69 Mar 8 pee 83. Mav Sl. Oct 61. Nov ¢ 
9g witfter-Aerojet Co Mar 71 Veva Cor D 67 
Reynolds ‘ Stearns-Rogers Mfg. Jan S3, Mar 70 Feb SI 
Mar Sterling Beryllium & Oil Corp May 
Nov 7 Steward Exploration Apnl 64 Viet M Cor 5 
Revnolds Mining ¢ ry Mav Stovall Manganese Co Feb S81 \ \ ( +4 
RHEA Minerals Nov 75 Strategic Materials Cor; Apnl 65 \ Ma 
Richardson, Frank Strategic Minerals Corp ft America 74 jan 51, Ma 
Richland Mines, In« Strategic North American Corp April 65 
Richmond-Eurcka Mining ¢ Sulphur Exploration Feb 90 
> Sept 103, Oct 61, Nov 69 
Rigule, Frank, and Assoc Sunbeam White Sands. Ine Ay 55 \ 
: Ringwood Iron Mines Corp luly 62 Sunny Peak Mining ¢ Aug 58 Vin tne July 66, Dec 6 
ti Oro Uranium Mines. Inc Ma Sunrise Mining July 71 1 ¢ 
85, June 71, 82, July 74, Aug 69 Sunshine Consolidated, Inc. April 67, June 67 ane te ae ae ea 
’ Sept 116 Sunshine Mining ¢ lan 73. Feb 7 ? fur 7S, April ¢ July 65 
Ritter, Emil Dec 39 Mar 70, April 67, 69, May 69, 78 ba 
Riverside-Arizona Cement ¢ Aug 67 87. June 67. July 67. 71. Aug 65 eer ( June Sl, J 
Roberts & Associates Aug 69 Oct 65, Nov 74 Jan_ 76, April 62 
Rock Creek Silver-Lead Ce Sept LOS, Oct 69 Susquehanna Cor, Oct 61, Nov 69 $2, Dec 65 
Rocky Mountain Mill & Chemical Co Sept 104 Swastika Copper ( April 6 \ > Oct 66 
Rocky Mountain Standard Co April 64 Mar 56, May 54, Dee 65 
Rosiclare Lead & Fluorspar Mining Co Dec 
Feb 71, June 75. Aug 63. Nov 71 failings & Dump Concentrating Co Feb 81 1 65 
Round Mountain Gold Dredging ’ Teal Lake Tron Mining Co May 75 ne ¢ Jan SO 
Mar 71. July Tenn Coal & Iron Co ulv 62 kel Mune jan § 
Royal Corp lune Tennessee Copper Co. Sept 100, Nov 72, 73 Chemical Corp Nov 68 
Rush Creek Mining & Exploration Co Tennessee Product Mar 73 Mining Co. Sept 109, Dee 61 
Ltd Nov 7] Feton Exploration ¢ Jan S4, Mar Sé Western Gold & Uranium, Inc. July 71, Oct 65 
S Pexas Gulf Sulphur Co Western Gold) Mining, Inc Mar SO, SI 
Sabre Mining (¢ Mar 71 Mar 72, May 80, July 74 Western-Knapp Engineers ( May § 
Sacramento Gulch Mining (¢ Sept 103 Texas Zine Minerals Corp Jan 83 85. July 32, Dec 67 
Sahara Uranium Co Dec 65 85, 87, April 63, May 82, June 73, Western Minerals Co Jan 83, N 77 
St. Joseph Lead Co. Jan 77, Mar 74, Oct 61, Nov 69 Western Nuclear Corp. Jan 84, Mar Sf 
April 65, 66, May 35, June 73. July Thermapolis Mining & Exploration Co Dec 65 April 64, June 74, July 66, Aug 61 
61, Aug 63, Sept 99, Oct 57, 83, Dec 67 Thunderbird Mining Corp Jan 76 Sept 104 
St. Paul Lead Co Feb 75 Timber Beast Mining ¢ Mar 81, May 71 Western Oi] & Gas Cx Apr rt, 
Salem-Brosius. Inc Jan 78 lintic Standard Mining Co Western Oil Tool & Engineering (¢ 
Salmon River Scheelite Feb 73, Sept 107 Mar 84, April 63, July 66, Ang 61 Barve Feb § 
Dec 6] 7 Titanium Metallurgical Laboratory Nov 73 Western Phosphate Tine 
Salmon River Uranium & Thorium Corp litanium Metals Cory f America April 63, July 65, Nov 69 
lune 69. Aug 55. Nov 74 Jan ST, June 75, Oct 78 Western Resource Ir July 6S 
Salmon River Uranium Development race Elements Feb 79, Mar 83 Western Standard Uranium, Ine May S4 
Corp Dec 62 Treasure Mountain Gold Mining Co Mar 78 Western Steel Corporation Nov 69 
San Francisco Chemical ( luly 67 Treasure State Uranium Co May 7! Western Uranium Mine Inc 
Nov 69. Dec 63 rri-State Mining Co Nov 67 Jan 73 76, Oct 62 
San Jacinto Petroleum ¢ May 85 Pri-States Uranium Mar 86 Westminster Corp Feb 81 
Sea ‘Manuel Copper Corp lriple, H. J Sept 111 Wheeling Steel Corp May 35 
Mar 43 fay 77. Tun 9 lriumph Mining Co. Feb 73, Aug 55, N 74 Thomas White & Assoc Jan S85 
Sandstrom Mining ¢ July 72 Tulsa Minerals Corp Oct 65 White Canvon Mining ¢ nw 69 
Santa Rita Min ( Mar 84 Tungsten Mining Corp. Jan 78, Mar 73, Sept 100 White Caps Gold Mining ¢ Ju 72 
Sawver Petroleum ( Mav 69. Nov 67 Pungsten Mountain Mining ¢ June SO, Nov 67 Sept T14, De 59 
Schoon. Amold & Cliff Sept 103 Pungsten Refining ¢ \prnil 61 Ir White Mountain Lead ¢ Dec 5 
Schroeder Mini ( rr 63 Twentieth Century Fuels In Oct 77 White Pine Copper Co 
Scientific De ( Feh 98 Twin Star Industrie Oct 68 May 7 Sept 99, Nov 7 
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Watson Lake Mines Ltd 
Weardale Lead Co., Ltd. 
Wedexro 
Welkom Gold Mining 
Wellington Alluvials 1 
Wells Overseas Ltd. . 73, Aug 80, Oct 
West Pakistan Miner velopment 
Corp Feb 
West Viakfontein June 
Western Deep Levels Ltd. .. Jan 93 
Western Holdings Co. ... 5, Apr 73 
Western Mining Corp. Ltd July 85, 
Dec 70 
Western Rift Exploration Co. Jan 93 
Western Titanium N.I June 83 
Westralian Oil Ltd May 95 
Williamson Diamonds Ltd ps Oct 75 
Williamson Ltd Mar 93 
Winkelhaak Mines i Dec 70 
Winsal of Canada ... June 91 
Witwatersrand June 8O 
World Commerce Nov 87 
Wright-Hargreaves Mines .Apr 70 
Compania Minera Yarayao, kee Nov 87 
Yawata Iron & Steel Co June 80 
Yawata Steel Pipe Co. . Mar 95 
Yukeno Mines Ltd., . Dec 74 
Yukon Consolidated Gold Corp. Ltd Feb 97, 
Aug 77 
H. G. Young Mines Oct 81 
Youngstown Sheet & Tube Co ? June 90 
Zandpan Gold Mining Co 
Zentroap . > 
Zine Corp. Pty., Ltd ‘ April 75 
Zircon Rutile Ltd. ... ‘. July 85 


Sept 126 
March 99 


83 


ig 
4 
Noranda Mines Ltd Feb 9S, July 61, 84 71, 
Aug 71, Nov 89, Dee 7 74 
Corporacion Nord-Patagonia May 85, July 75 
Nordstroms Linbanor Mar 43 
Norton Casale S. A Oct 8 76 
North fining Corp Nov 55 78 
North tilities Feb 73 7] 
Nort! wnium Corp., N.L. Mar 91 
Ay 
Nortl Ltd Apr 75 87 
North : March 97 84 
Norths} Mines Ltd Dec 72 \pr 
North Feb 95, May 95 
Norther ing & Industria Rio Tinto ( P| jan 93 gt 
Ine July 85 Apr 78, 
Northern fo o lan 97. June 9 Rio Tinto ¢ Feb 33, 4 = 
Northspan un Mine 16. Mar 97 Oct 77 
May 585 Rio ‘Tinto 78. Aug 71 Ty ~y 
Norwegian Iron Work Feb 92 Rio Tint Ltd. Jan 97. rae) 
Laredo Mines S.A | Feb 3 71, Oct 80 
a1. N 74 
O Rio Tinto d Feb 94 81 poo 
ae Oceanic Minerals Development Pt Mar 94 73 tee 
Mar 87 Rio Tinto Group (Canada Oct 77 85 
Office Cherifien des Phosphat Owl \ 7) Riobeck Mines Feb 96, May 87 UF 
Qs O'okiep Copper ¢ lan 89, Apr 7 Roan Antelope Copper Mines, Ltd Jan 89, 92 | 
Operadora Minera del Golfo S.A Feb 91 Apr 70, Sept 123, Nov 83 
o Cia. Operadora Rometals S.A Keb 90 Roberts Victor Diamonds, Ltd Sept 12 fb ead 
2) & Chemical Cory Apr 78 Rosano Exploration ¢ Dec 72 91 pes) 
= On ‘ Minu ( . Mur 95 Roxsal Mines luly 85 76 ~ 
Dec 69 — 79 
Outkumy | \ St. John d’el Co lan 95, L118 
Feb 91, M 72 ST 
St. Joseph Lead ( Nov 85, Dec 72 t 78 
PR& HC D St. Kevin's Lead & Zine Mine Sept 123 73 
Pacific Island Min vr Mar 87 St. Michael Uranium Mines Dec 74 78 = 
! f Tin ti ( MI St. Patrick Mu Lid 
He Nov Cia. Salitrera Anglo  Lautaro May S89 75 
Miuine Co... Lad Nor 74 Salmita Consolidated Mines Ltd July $4 
| Sent 197 Sept 132, Nov 89, Dec 74 
ID ‘ Sams Minin ( Mar Ma i] Uganda Development Corp Sept 124 
Pana ‘ Commodit S Jan 95 \u Umgababa Minerals Ltd. Aug 75 
\ sO. 83 San Fran o Mines of Mexico Ltd Jan SY Union Carbide Corp. ( =///'! Sept 127 aa 
| American Investments OF Compania Minera Santa | Sept 134 Ungava Iron Ores of Oct 7 
Asian & Tron Mil Mar 92 Cia. Minera San Juan Union Carbide Corp Dec 70 
th Internat Mini ( Sept 132 Oct 5 De Union Cor S.A Dec 70 
- In Oct § Selection Trust, Ltd Feb 95 Ma ae 
Beta Tins Sept Semantan Bauxite Ltd July Now 84 Unit Dec 74 
132. D Seoul Saryok Industrial ¢ Dec 71 
lan OF Sheep Creek Mines Lt Dec 74 
Fel \ 74 Oct 7 Sherritt Gordon Mines Ltd Sept 99 7+ 
Oil & 7] Shibaura Mar 95 
ete Miniere et Metallurgiqu Shimshon Cement, Ltd Mav S5S 
et Siamese Tin Syndicate Ltd Sept 119 
Cia, Penoies, S.A lan $9 Cia Siderurgica de Minas Gera Mar 95 
== ( ipania Minera de Pe ’ Jan 89, Apr 7 Cia Siderurgica de Ponterrad Apr 71 = 
: Cia. Minera Peralta $.A. de C.\ Feb 91 Siderurgica del Sur June 88 ( i 
Perak Mining, Co.,Ltd Mar S9 Seil 
: petua Socorro Gold Mine ine 87 iemens une 55 8 
Corporacion Peruana 93 Sierra Leone Development ¢ lune 89 
Sigma Ltd July 84 
4 I haan Tambang Emas Tiikotok Inly S4 Silver Mine Ltd Mav 71 a 
Phelps Dodge Corp. of Canada Jan 96 Silver-Miller| Mines Ltd Feb 98 
: Oct 80. 81. Nov 90. Dec 73 ee Lead & Zinc Co., Ltd Jan 92 e 
Phil Minin Con ra Mar 9S, Sept 123 
Philips Base Metal Mines, | July 85 Sinai Mar 93 
Philippine Tron Mine | Feb 9 
x-Kheinrohr AG | DISC Feb 97 
Pickar Mather & ( Skansk Mar 4 7 
Pick Min Sept 0) Skeena M Apr 7S 
Pid Molybdenum Min Lt lan 97 Snowy River Gold Dredging Ltd Feb 95 
i Pion Mining ( Dec 69 Sogemines Development ¢ Ltd Jan 97 
: Placer Development Ltd Mar 9 Apr 78 Somiren Feb 92 
Mav 87 Soci”! Siderurgia Argentina 
q Polpono Ci RQ >. A. Apr 72 
Pompey. Sept 120 South African Iron & Steel Industrial sis 
cringe Dec 72 Cory May 95 
ie nt Mousson Sept 120 South African Minerals Corp. Ltd June 90 aa 
Portland del Su: SS Aug 76, Dee 71 
tash ( f America et South Alligator Uranium, N.L. . Feb 95 
cieta Mineraria_Prealpina Sept 117 May 95, June 83 aq 
resident. Brand Gold Mio ( Mar 93 South American Gold & HD. July 75 ae 
; President Steyn Gold Mining ¢ Mar 9 Sept 117 N 7 
East Dome Mine lan Of South 117. 1 
ucket Dredging Ltd Oct 78 Dec 
ia. Minera Purisima Feb 91 South lan 91 Ps 
South ¢ 8 Oct 78 
South V 4, Tuly SO 
oO Corp Apr 78 Southe Mar 90, hk 
Cartier Mining ( 75, Aug 77 \ 
\ Jan 95 
Ouel Lithium Cor, lan 97 =e 
Quebec  Metallurgic Lt Ju Jan 96 
lune 90 
May $5 
Ric Uranium Hibs \pril 77 8, May 85 ae 
Raglan Nickel Mines ... Oct 81 Aug 73 ie 
I S.A Dec 72 Sept 130 oa 
Rand Lond Corp fly Graphite lune 9O 
Min & Retining Co lune 90 lune S89 
Rand Mines Mav 94 Nov 79 e 
Ranta lin Dredging Co \pr Mav S9 
K I D Ltd N S4 Dec 69 oe 
N.1 lan 89 
Mar 91 Jan 89 
Mar 99 Mar 94 
Ltd Sept 124 
er an 97 
Ltd \pr 72 S4 
Lt Nov 85 Feb 89 
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“FLEXIBILITY AND LOW UPKEEP COSTS 
MAKE FLYGT PUMPS AN ADVANTAGE” 


reports LUCKY FRIDAY SILVER-LEAD MINES CO. 


While working a 750° shaft-deepening project from the 2300 to 
3050 foot level, the Lucky Friday Mine ran into a dewatering 
problem which required pumping out an average of 150 to 175 
GPM. At the start of sinking operations, air pumps were used, but 
because of periodic extra volume water seepage and excessive 
repair and maintenance costs, the air pumps were abandoned in 
favor of Flygt Model B-80L Submersible Electric Pumps 

In the pumping cycle, a Flygt Pump was lowered to the shoft 
bottom as soon after each blast as possible, and the water was 
lifted to relay pumps at a higher level, with heads up to 80 feet 
The Mine Engineer, in a paper on the operation delivered before 
the Northwest Mining Convention, said of the Flygt pumping 
method: “Although the initial cost seemed high at first, the absence 
of expensive upkeep and the efficient pumping performance 
justified the investment. The quiet operation of the Flygt was o 
decided relief after listening to the siren-like air pumps. The Flygt 
Electric Pump was a distinct improvement over any type of air 
pump where large volumes of water had to be moved from the 
shaft bottom. It was low in upkeep cost and its unusual flexibility 
made it a definite advantage.” 

Since shaft sinking was completed, two Flygt Model B-80L Pumps 
now have ‘become oa part of the Lucky Friday's permanent mine 
pumping installation. In service since October 1956, they still are 
performing with a maximum of efficiency and a minimum of upkeep 

Flygt centrifugal Pumps range in size from 1 ¥,-85 GPM capacity 
to 8”-3,000 GPM capacity. Head capacities range up to 210 feet 
Weights range from 80 to 1200 pounds. 


CHECK THESE FLYGT FEATURES 


Electric Heavy Duty 
Resistant to Salt Water Continuous Duty 
¥ Submersible Runs Dry Without Damage 
Easy to Handle Oni 
¢ Low Maintenance Costs Quick and Easy to Service 
¢ Will Pump High Amount /% No Installation Costs 

of Solids ~% No Priming Needed 


ELYGT 


WEST OF THE MISSISSIPPI: 


STENBERG 
Fos. 6 SALES INC MANUFACTURING 
1666 Ninth St. CORPORATION 


(Corner of Olympic & Ninth) 5 
Santa Monica, California. Hoosick Falls, N.Y. 


EAST OF THE MISSISSIPPI 


U.S.A. Metal & Mineral Prices 


METALS November 4 


PPER elivered F.o.t } slley } nd ‘ 
Lake. elivered tinatior A 29 ¢ 
Foreign. pper. V ey ba ad 
Custom ‘ 
LEA Common Grade. New York Per | nd o 
Tri- State Concentrate, ead, per short t $156.12 
ZIN Prime Western: Fob. £ t Per | ¢ 
Prime Western elivered, New 
Tri-State Concentrate, é 
Primary 30 Pound Ingots (99% plus) (Per pound 26.80¢ 
Lone Star Brand. F.o.b. Laredo, in bulk (Per pound 29 ¢ 
(In ton lots) price per jf $2 


“Sticks and bars. 
COBALT 97. 99%, 


keg of 550 pounds (Price per pound $2.¢ 
Powder N per $ $8 
MANIUM fioxide, high 5 ty 8 
CITHIUM 98% (per $11.00-$14.06 
MA‘ GNESI\ M ingots 98 8% b. Vala Texas, per pour 36. 00¢ 
ME Flasks “ 
NICKEL. “F’ Ingots (5 . F.o.b. Port Colbourne, Ontaric >.50¢ 
PLUTONIUM: To July 1, 1962 AEC w pay $3 | $4 
per gram depending on plutonium 24 ntent. July 1, 
1962 to June 30, 1963, per gran $3 
ELENIUM ind 
THORIUM: per kilogr $43.01 
TIN Grade A Brands. New York (Pe 9 
TITA 99.3% e A ye (Pe 87 
Ar A Rod 1; F $16.7 
23 Nominal (Per | $7,7 

GOLD: United Stotes ante Price $3 per ounce 

SILVER. Newly mined domestic. Tre yY ft e pe ince 90.5¢ 
Handy Har 9 

7. 

ZIR NIUM Spenee, Per {, Rea 

ORES AND CONCENTRATES 

BERYLLIUM ORE: 10 to 12% BeO. F.0.b. mine, Colorado $46.00 per unit 
mall lot purchases at Custer, S. D., Spruce Pine, N. C., and 
Franklin, N. H. Visual inspection at $4 per short tor 
r by assaying at: 8 to 89 BeO, $40 pe 
7.9%, $45 ver $48 

CHROME ORE: F.ot ile 1 cars eastern seaports tor 
African (Rhodesian). 48%, CR.O.. 3 to 1 Ratio $45.00-$47.00 
African (Transvaal 48%, Cr.0,. No ratio $31 $33 
Turkish, 489 Cri 3 to 1 chrome-iron rat Nominal $52.0 

5. Government re purchase depot Grants Pass regor Base ¢ ce 

umpy ore, $115.00; fines and concentrates $11 for 48% Cr20, 
Ind a 3 to | chromiu ron rat Premiums for higher grade are and 
ip to 1. Penalties f jrade w to 42% 
Buying ied filled 

COLUMBII IM-TANTALUM ORE: At United States smali lot beryl pur 
chase depots. $3.40 per pound contained combined pentoxides 
50% Inc udes 100% bonus sovernment st buying 

Per F nd Per x $1 


IRON Ore Loke Superior. Per gross ton Lower Lele: Ports 


Mesabi, Non Bessemer, 51.5% Fe : $11.45 
Mesabi, Bessemer, 51.5% Fe $11.60 
Old Range Non Bessemer . 
Old Range Bessemer $11.85 
Swedish, Atlantic Ports, 60 to 68°, Fe Contracts, Per Unit 26.00¢ 

MANGANESE ORE: Metallurgical grade. 48 to 50 Mn. Long 
Metallurgical grade. 46 to 48 Mn. Long t nit $ $ 
Metallurgical grade. 44 to 4¢ Mr ng tor nit $0.95-$ 
Domestic U.S. Government purchasing depots: Butte, Mont.; (black 
and pink ores) base price of $4.87 per ng dry ton of 18 mang 
nese ore. Phillipsburg t.; base $6.43 per ng of 1 man 
ganese ore. Sma program f.o.b. railroad cars, mir i 40 
Base (48%) $2.30 per unit with premiums and penaltie: 

MOL YBDEN ITE cor ICENTRATE 90% _MoS F.0.b, Climax, 

TI STEN CON CENTRAT E “Domestic. 60% WOs Per short 
alo 65% WO, Per short ton unit (Scheelite Nomina $9 
Foreign th Americar h, Portuguese No mY } $8 

URANIUM ORE: F.o.b. purch ase depot or company m nm accordance 
with AEC schedules and company buying contracts. Basic price is 


$1.50 per pound of Os in ore assaying 0.10 percent. For each add 
tional 0.01 add 20¢. Subject to development allowance, premiums 
penalties where applicable 


NON-METALLIC MINERALS 


BENTONITE: Minus-200-mesh. F.o.b. Wyoming. Per ton, car 


load lots 
Oil Well grade. Packed in 100 pound paper bags $14.01 
BORON: Technical grade F.o.b. Boron, California. Per ton $47.50 
FLUORSPAR nye urgical —_ 72.5 % effective CaF: con- 
tent per short t F nois-Kentucky mines $36 $40 
Mexican. 70 % F.o.b $26.00-$27.00 
Acid Grade. 97% CaF:, Bulk, F.o.b. mine 7 $48.00-$52.0 
Government t uyir g F.o.t icer’s shipping point: 60% 
INinois-Kentucky, $34.50 per ton, others $28.50; 70% IIll.- 
Ken. $38.50, others $32.50 
PERLITE: Crude: F.o.b. mine per short ton $3.00 to $5. 
Plaster grades. Crushed and sized. F.o.b. plants $7.00 to $9.00 
SULPHUR: Long ton, F.o.b. Hoskins Mound, Texas ... $25.0 
Export $24.00-$25.00 


LONDON METAL AND MINERAL PRICES 


4 


Per Long Ton USA Equivalent cents 


per pound! 
COPPER Electrolytic spot { y 
LEAD Refined 99% é 6d > 5Be 
ZINC Virgin, 98% { 
ALUMINUM: Ingot, 95.5% 
ANTIMONY Reguius, 99.6° a7 22.69¢ 
TIN Standard, 99.75° 
vuEnesren Long ton unit 

tations on etals and certan re tha we ¢ rte 
Metal Market, N ) \ ) 
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PUSH 


FRESH AIR 


FOULED AIR 


WITH 


ABC 


NEOLON FLEXIBLE 
VENTILATION TUBING 


+; = 


AND 
WIRE REINFORCED 
NEOLON TUBING 


Push In and Pull Out’ ventilation is becom- 
ing increasingly popular in mines because 
of its effectiveness. A B C Tubing of NEOLON 

the amazing, tough, rip-proof neoprene 
coated nylon fabric—gives longer service 
with maximum economy. Regular NEOLON 
Flexible Tubing for blowing in fresh air and 
Wire Reinforced NEOLON Tubing for ex- 
hausting fouled air. All standard diameters, 
in any length. Both types easy to couple 
and choice of ‘'S’ hook or Rivet Hook 
suspension. A B C Tubing is the most com- 
plete line. Send for Catalog 158 


mo AMERICAN 


BRATTICE CLOTH CORP. 


230 S. Buffalo St., Warsaw, Indiana 


DECEMBER 1958 


Kiruna Mine 


Continued from page 45 


superior, both price and maint 
nance cost. The apron feeder was by 
far the most expensive, and is now 
replaced by belt teeder. The so-called 
Jov feeder has given quite good r 
sults 

Phe major dis ilvantage of the belt 
feeder is the risk that a drill steel on 
sharp edged wearing plate may be in 
the ore and rip the belt. For this 
reason, the feeder has been mounted 
on wheels and an overhead 12-ton 
crane Can quickly remove the feeder 
and replace it with a spare of whic! 
there IS Ol On Cae level he feed ! 
can then be repaired or the belt 
placed vile mized ind set asic 


sp ire 


Ponductor Controls Hoisting 

Fully automatic skip loading and 
hoisting is controlled by a ponductor 
which 1S in tutomatie electrical 
weighing device Phe lower part. of 
the measuring pocket rests on a leve: 
which moves in accordance with th: 
weight ot the pocket and ore. Lever 
movement exerts a torque on a tubs 
formed shaft fixed to a frame. One 
of the ponductor’s windings is ted 
a regular low tension current, A cur 
rent is induced in the second wind 
me proportional to the torsional 
stress imparted to the shaft. The in 
duced current actuates sensitive re 
lavs to close and open switches. Thus 
when the pocket has been filled with 
determined weight of ore, the pon 
ductor stops the bin feeder. Then 
when the empty skip is in the load- 
mg position the pocket IS 
automatically ope ned to fill the skip 
The pocket door is then closed 
by the ponductor-produced current 
change, the hoist motor started, and 
the feeder set in motion to refill the 
pocket 

a] he simple ponductor operates at 

1.0 percent accuracy in weighing 
the ore. Tt has the advantage of no 
vertical movement of the measuring 
pocket to- set up frictional forces on 
the guide shoes in the pocket which 
could influence the measuring ac- 
curacy, 

Kiruna’s open pit and underground 
mining, underground crushing, and 
hoisting have now been deseribed. 
The use of rubber in the concentrator 
was described by Mr. Kjelgaard in 
the January 1955 issue, pages 49 to 
51, “Kiruna Proves It Takes a Lot 
of Hard Sharp Heavy Tron Ore To 
Wear Out Rubber Chutes.” A com- 
plete report on the concentrator writ- 
ten exclusively for Mrxinc by 
Mr. Kjelgaard will appear in an early 
issue. 

Tae Exp 


 Bacibe 
“SLUSHMASTER” 
SCRAPERS 


Proved Around — 
the World 


U.S.A. Pat. No. 2716824 
Foreign Patents Applied For 


1. Pacific “Slushmasters” are in serv- 
ice in practically every mining area 
throughout the world. 


2. They stand up under the toughest 


service. 


3. They help you move more muck at 
less cost. 


FIFTEEN SIZES 


Mode! Size | Weight 
2A 26” 480# 
2A 30” 510# 
2A 34” 5504 
AB 36” 775# 
AB 42” 85048 
AB 48” 9604 
AB 54” 1080# 
3B | 36” 1400# 
3B 42” 15404 
38 48” 16604 
3c | 60” 2590# 
3D 48” 2030# 
3D 60” 2790# 
3D 72” 39108 
3D | 84” 4000 # 


Larger sizes also available. Scrapers 
are a specialty with us. Write today 
regarding your scraping problems. 
Send for New Bulletin giving specifi- 
cations, complete information. 


Use Pacific Sheave Blocks, Sheave 
Anchors, “Round-The-Corner” Sheave 
Blocks, Jaw Crushers, Bit Knockers 
and Pacific Wearing Parts. | 


‘ALLOY STEEL 
& METALS CO. 


1848 E. 55th St., Los Angeles 58, Calif. 
Mailing Address: Box 58323 Vernon Sto. 
Los Angeles 58, Calif. oO 
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PROFESSIONAL DIRECTORY 


One-inch Card, $50 Yearly—‘/2-Inch, $35 Yearly, Payable in Advance 


CONSULTING ENGINEERS: 


CHAPMAN, WOOD AND GRISWOLD 
Mining Engineers & Geologists 
Appraisals, Exploration & Development 

Assaying 
P.O. Box 8302 
Wagner Building 


Albuquerque, N. M. 
530 Jefferson, NE 
Al: 6-1675 


COWIN & CO., INC. 
Mining Engineers and Contractors + Consulting 
Reports + Shaft & Slope Sinking + Mine 
Development + Mine Plant Construction. 
1-18th Street, S. W. Birmingham, Ala. 
Phone 56-5566 


JOHN J. O'KEEFE 
Consulting Mining Engineer & Geologist 
Examinations e Valuations « Management 
Compton Blvd. Compton, California 

Tel: NEwmark 1-7825 


F. W. SCHEIDENHELM 
| John B. Snethlage A. N. Vanderlip 
Consulting Engineers 


WATER PROBLEMS OF MINES 


50 Church Street New York 7, N. Y 


THE COLORADO ASSAYING CO. 


ASSAYERS, CHEMISTS and SPECTROGRAPHERS 
nd Silver $2, Copper $1, Uranium $7.50 
Ke e e'a:led ntormatior a 
4 BROADWAY ALS P.O. BOX 298 
VER ( YRADO 


Box 840 Kellogg, Idaho 


STILL & STILL 


Consulting Mining Engineers and Geologists 


Room 24 Union Block Prescott, Arizona 


T. G. Deggendorfer 


Shippers’ Representative 
Control Assays 


FRANCIS H. FREDERICK 
Consulting Mining Geologist 
690 Market Street 
San Francisco 4, California 
Telephone: Sutter 1-1562 


GEOPHYSICAL SURVEYS— 
Electrical Resistivity, Geochemical, Mine Sur- 
veying, Mapping and Ore Dressing Studies 
WADE M. DALE 


238 E. Polk St., Coalinga, California 
“Since 1938"" 


JOHN H. STITZER 
Consulting Mining Engineer 
Specializing in problems of economics, methods 
and management for open pit and underground 
mines, photogrammetry and ground magne 

tometer surveys 
1815 E. Broadway, Tucson, Arizona 
MAin 3-8419 


DICKINSON LABORATORIES, Inc. 
Assayers—Chemists—Metallurgists—Umpires 
Shippers Representatives at Local Smeliters 

Representatives at Mexican Border 


Points for Shippers of Manganese and Fivorspar 
P.O. Box 7006 El Paso, Texas 


CONRAD WARD THOMAS 
Registered Professional Engineer 
ALL PHASES OF MINING CONSULTING 
U. S. & FOREIGN 
Bank of the Southwest Bidg Houston, Texas 


GOODALL BROTHERS 

ASSAYERS AND CHEMISTS 

SHIPPERS’ REPRESENTATIVES 
Helena Established 1909 Montana 


D. H. ELLIOTT 
MINING PHOTOGEOLOGIST 


P.O. Box 1007 Casper, Wyoming 


TURNER & ASSOCIATES 
Consalting Mining and Water Geologists 
350 East Camelback Road, Phoenix, Arizona 
Crestwood 4-2262 


SOUTHERN SPECTROGRAPHIC 


Laboratory 


Chemis? Sp 


Spectrographic $10 
Box 6014 Dept. B Collas 22, Texas 


GEOLOGIC INVESTIGATIONS 
MINING ENGINEERING 
metailics 
non-metallics 
GEOLOGICAL and ENGINEERING 
ASSOCIATES 
103 East Chapel 
Santa Maria, California 
Phone: WAlnut 5-3412 


EARL C. VAN HORN 
Consulting Geologist 
Mining & Engineering Geology 
Box 7, Tel. VE-7-2048, Murphy, N. C. 


VALLEY ANALYTICAL & TESTING 
LABORATORIES, INC. 


Chemists—Engineers—Geologists 


Ground Water—Exploratory Drilling 
Materials Testing—Geologic Investigations 


El Centro, California Elgin 2-2515 


WISSER AND COX 
Consulting Mining Geologists 
55 New Montgomery St 
San Francisco, California 


1. G. IRVING 


ASSOCIATED WITH INVESTMENT EXCHANGE 
706-735 Securities Building 
Seattle, Washington. Phone Main 4-5416 


KELLOGG EXPLORATION COMPANY 
GEOLOGISTS—GEOPHYSICISTS 


Electromagnetic 
Magnetic Radioactivity 


AERIAL SURVEYS PHOTOGEOLOGY 
N engo Avenue 
Altadena, California 
nore 4-1973 
Examination, Eval , Exploration 


ond Operation 


W. D. McMILLAN 


Consulting Engineer-Geologist 
U. S. A. and Foreign 


CHerry 4-2290 


1009 Grant Street, Apt. 9, Denver 3, Colorado 


Wood Assaying Co., Henry E. 
Established 1878 


ASSAYERS and CHEMISTS 
733 W. Colfax nver 4, Colorado 


CHEMISTS, SAMPLERS, 
SHIPPERS’ REP’S: 


DRILLING COMPANIES: 


ARIZONA TESTING LABS 


Chemists — Spectroscopists — Assayers 
Box 1888 817 W. Madison Phoenix 
Box 2508 414 Sth Avenue Tucson 


ORE SHIPPERS’ REPRESENTATIVES 
st Smelters & Seaports 


BENNETTS CHEMICAL LABORATORY, INC. 
901 So. 9th Tacoma 5, Wash 


Est. 1913 nquiries Welcome 


8B. W. DEASON Vv. E. WORSLEY 


BLACK & DEASON 


Assayers and Chemists 


Ore Shippers Represented at ail Smeiters 
P. O. Box #1888 Salt Loke City, Utch 


DIAMOND DRILL 
Contracting Company 
S. 18 Stone, Spokane 31, Wash 


“SUPER PIONEER” 
hand portable core drills 


& S INTERNATIONAL” 
standard surface drills 


@ “DIA-HARD" Core Barrels 


® And oa complete line of “Super Pio- 
neer" and standard di d drilling 
accessories. 


R. S. MC CLINTOCK CO. 


Diamond Core Drilling 
Diamond Core Bits & Accessories 


Spokane, Wash Globe, Arizona 
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250 TON MODERN PLANT — IMA MINE, PATTERSON, IDAHO 
Constructed New—1951 
Complete—250 ton Plant f 
Designed and constructed by 
Western-Knapp Eng. 
PACKAGE UNIT—EXCELLENT 
ip Cir r Ste Ore Bin 
HXB Blower Hv M 
M Blowers 
Hyar Classifier 
’ Classifier, M 
Conditioner M 
Conveyor 
Conveyor 
j Cyclone 
Jaw Crusher i 1 
Crus ver Hy 
1% Ton Mancha Locomotive 
Belt Ore Feeder 
{ Flotation Machine Cars, Mine Ore 
f ( 
M Jig ft. C5. 
Marey Rod Mill weeoM Compressors, Air 
Pump \ ‘ Gar Ml WRH 
\\ Sand Pump h He M M HAL i 
\\ Sand Pump He M M 
\ Sand Pumps He M 
Wilt Sand Pump M \ 
‘ gher \ Sand Pump. kK Line ‘ yo \ 
Sand Pump I HP Mot Br M 
Belt Vib. Screen, Sing Hi Crusher 
Diamond Drill Bits 
Men Dry Magr et i NEW 
Separator AN NEW 
i ( g Tabl 
24 D rating Tables Drill 
W Low Thickener Tank Hs 
All fir Feeder 
Balances Wer Ore 
\ I Furnace 
“ I F I t K St Fur 
= Bin Generator 
3 T H T } higt oo KW r b oo 
Blowers 
Pre KW Gener t 140 AC Generator 
AN HP M $40 volt Gumming Machine 
+ \ He M r $40 volt ] Ca vell Saw Gumoe M Sk 
i—TMS HP Mot 440 volt Hoist, Slushers & Tuggers 
Boiler FI 1 y Slusher, air 
HP Kew 7.8211 Joy Slusher. air 
Bucket, Scraper Ir Ra isi er 
Model ZA Pa 6—HKE Gardver Denver 
1--HU Ingersoll-Rand Tugger, air 
Bucking Board & Muller Hk Gard Denver Tugger, air 
g B ia M Ingersoll-Rand Tugger, air 
TREMENDOUS WAREHOUSE STOCK, ELECTRIC MOTORS, ELECTRIC CABLE, AND 
ITEMS TOO NUMEROUS TO MENTION 
WRITE PHONE 
MACHINERY CENTER, INC. 
1201 South 6th West P.O. Box 964—Salt Lake City, Utah 
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FOR SALE 


350 KW Caterpillar 


generating units, 
ph-60 cy., complete with distribution panel and 
panel for parallel operation. 
purchased new July 1957, and have run only 
4000 hours each. Units repl 


D-397  turbo- 


240-480V-3 


d by 


power line. For further information contact 
Guy C. Swain, Purchasing Agent, 


KERMAC NUCLEAR FUELS CORP. 
Box 218, Grants, New Mexico 
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The Market Place 


EQUIPMENT. 


HOISTS—SINGLE DRUM ELECTRIC 
1—11 HP Vulcan #0 
I—1SHP H & B 
1—20 HP H & B 
1—20 HP McFarlane 
1—25 HP Vulcan #1) 
1—30 HP Vulcan #22C 
1—37 HP Single Drum 
1—40 HP Vulcan #22C 
2—S0 HP H & B 
1—SO HP Fairbanks-Morse 
1—SO HP Vulcan 
1—SO0 HP Box 
1—75 HP Vulcan 
2—100 HP Box 
1—112 HP Vulcan 
2—125 HP Ottumwa 
2—1S0 HP Vulcan 
2—200 HP Ottumwa 
1—250 HP Ottumwa 


HOISTS—DOUBLE DRUM ELECTRIC 
1—75 HP with Post Brakes 
1—75 HP Vulcan #80D. Post Brakes, 75 HP 
Motor & SO’ steel head frame 
1—82 HP Vulcan #5! 
1—100 HP Webster. Clamp & Lane 
1—150-200 HP Ottumwa 
1—150 HP Jackson 


AIR TUGGER HOISTS 
l—Ingersoll-Rand Model DU 
2—Ingersoll-Rand Model D6U 
4—Ingersoll-Rand Mode! IH 
1—Sullivan Model E-111 
$—Ingersoll-Rand Model EUA 
l—Ingersoll-Rand Mode! 10-H 
8—Gardner-Denver Model HK 
2—Joy “Turnbinair’’ Mode! F-113 
1—Sullivan Model L-111 
2—Ingersoll-Rand 10HR 
1—Sullivan Model HA 3 
3—Ingersoll-Rand Mode! H4 


ELECTRIC TUGGERS AND SLUSHERS 
4—5 HP Sullivan, 2 drum slushers 
1—S HP Sullivan tugger 
2—7\/, HP Sullivan tuggers 
1—10 HP Sullivan 3 drum slusher 
drum slus 
drum slush 


drum slusher 


2900 Brighton Bivd. 


2—15 HP In — Rand size ISNN-IG. 2 

2—20 HP Sesewell- Rand size 20NM2C. 2 
ers 

1—50 HP Sullivan Model CF-21!1 double 


1—10 HP ppest- Rand 3 drum. model 
10MNM-2G 


AIR SLUSHERS 
4—Ingersoll-Rand ASNNOH 
4—Joy Model FF211 
l—ingersol-Rand Model HNN-1] 


17—Eimco 12B, 
8—Eimco 21, 18” ga 
3—Gardner-Denver Mode! 9. 18” ga. 
l—Joy HL3, 18” ga. 
l—Joy HL20, 24” 


APRON FEEDERS 
1—24” x 20° Link-Belt 
1—42” x 18° Stephens-Adamson 


DRILLING EQUIPMENT 
14—Ingersoll-Rand Model! R48 Stopers 
20—Ingersoll-Rand Model JR38A Jack Drills 
7— ae Denver Model FL48-4 Air Leg 


3Thor Model 390 Air Leg Drill 
6—Atlas Copco Model BBL22 lack Drills 
6—Ingersoll-Rand Model DA35 Drifters 


GYRATORY CRUSHERS 
1—2 Symons Cone 
1—12” Traylor Type T 
4” Traylor ype TY 
Traylor Type T 


PUMPS—SAND 
l 
Kimball-Krogh 
Vacseal 
—2” “Denver 
—2” A.S.H. Hydrosea! 
2” Vacseal 
3” AS Hydrosea! 
Wililsy 
A.S.H. 
—4” Wilfley 
Amsco 
SCREENS 
3° x Symons Deck 
3’ x 6 Robins Gy 
4’ x 10° Allis- Chelmere Double Deck 


TANKS 


4—8 x 116” Acid Storage Tanks 
12s 000-gal. Steel Tan 


KEystone 4-5261 


NOW AVAILABLE—COMPLETE MINING AND MILLING MACHINERY AND SUPPLIES FROM WAH CHANG MINING CORP. PLANTS 
IN NEVADA AND CALIFORNIA PLUS SELECTION FROM OUR USUAL LARGE DENVER STOCK OF DEPENDABLE RECONDITIONED 


BALL AND ROD MILLS 
x 4 Marcy Ball Mill 
x 4° Hardinge Conical Ball Mill 
x 6’ Allis-Chalmers Ball Mill 
x 5’ Allis-Chalmers Ball Mill 
x 22” Hardinge Conical Ball Mill 
x 8 Morse New Rod Mil! 
x 10° Hardinge Rod Mill 
x 10’ Traylor Rod Mills 


JAW CRUSHERS 
6—21/,4” x 31/2” New Morse Lab Crushers 
6—4" x 6” New Morse Lab Crushers 
1—6!/, Hendy Jaw Crusher 
1—8” x Wheeling Jaw Crusher 
1—9” x i Day Jaw Crusher 
1—9” x 16” Universal Jaw Crusher 
1—10” x 16” Universal Jaw Crusher 
1—12” x 24” Universal Jaw Crusher 
1—9”" x 36” Cedar Rapids Jaw Crusher 
1—42” x 48” Traylor Jaw Crusher 


CONCENTRATING TABLES 
10—Deister Diagonal Deck Right Hand 
10—Deister Diagonal Deck Left Hand 
Overstrom Diagonal Deck Left 

and 


LOCOMOTIVES 

Ton Mancha “Trammers’ 

1—Il'\/, Ton General Electric Battery Lo- 
comotive 

3—3\/,-4 Ton Mancha “Titan A” Battery 
Locomotives 

1—4 Ton Westinghouse Battery Locomo- 
tive 

1—4 Ton General Electric Trolley Loco 
motive 

1—6 Ton Goodman Trolley Locomotive 

1—6 Ton Jeffrey Trolley Locomotive 

2—6 Ton General Electric Battery Loco 
motives 

2—7 Ton General Electric Battery Loco 
motives 

1—7 Ton Jeffrey Trolley Locomotive 

1—7 Ton Atlas battery 

2—8 Ton Goodman Battery Locomotives 

2—8 Ton General Electric Battery Loco 
motives 

3—8 Ton Ironton Battery Locomotives 

1—9 Ton Whitcomb Battery Locomotive 

4—10 Ton Atlas Battery Locomotives 

2—10 Ton Jeffrey Trolley Locomotives 

1—13 Ton Jeffrey Trolley Locomotive 

1—13 Ton Goodman Trolley Locomotive 

1—15 Ton Jeffrey Trolley Locomotive 


WHEN YOU BUY FROM MORSE BROS. YOU ARE DEALING WITH THE LARGEST, OLDEST AND MOST RELIABLE DEALER AND REBUILDER 
OF USED MINING AND MILLING MACHINERY IN THE COUNTRY. SEND FOR RECONDITIONED MACHINERY BULLETIN 561-M. 


MORSE BROS. MACHINERY COMPANY 


DENVER 1, COLORADO 


FOR SALE 


MILLS, CRUSHERS 


DRYERS, KILNS, CONVEYORS, PRESSES 


PERRY EQUIPMENT CORP. 


1429 N. 6th St Phila. 22, Pa. 
POplar 3-3505 


HOIST MOTOR: 150 hp GE Ty 


> 

4 

ow 


Paul F. Smith 


39 W. Adams St Phoenix, Arizona 


RESIDENT 
MANAGER 


Immediate opportunity in British Guiana 
for graduate mining engineer to assume 
full responsibility for American-owned 
mining facility. Prefer family man with 
open pit experience and previous resi- 
dence overseas. Indicate age, education, 
and experience in confidential letter. 
Reply to Box F-1, Mining World, 500 
Howard St., San Francisco 5, Calif. 


SPECIALIST IN DESIGNING MILLS 
AND CONCENTRATORS WITH 
HIGHER RECOVERY, LOWER 
OPERATING COSTS, AND LESS 
INITIAL CAPITAL INVESTMENT. 


W. R. WADE, CONSULTING 
ENGINEER 


MARYSVILLE, MONTANA 


Telephone HI 2-0105, 
Helena, Montana 


Cable Address WADE, 
Helena, Montana 
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The Market Place 


ALLISON STEEL 
MANUFACTURING 
COMPANY 


Mine and Mill Buildings 

e Mine Rails e Ore Cars e 

Steel Gallows Frames e Ball 

Mills e Muck Plates e Cru- 
cible Drill Steel 


We offer a complete repair 
service to the Mining Indus- 
try. Our new Machine Shop 
is equipped to handle your 
work quickly and economi- 
cally. 


Hot Milling of All Types of 
Detachable Bits 
SOUTH 19TH AVENUE 
PHOENIX ARIZONA 
PHONE Alpine 8-7731 


CORE DRILLS, Auger Drills, Hand 
Soil Testing Drills, Well Drills. New 
ind used equipment at money sav- 
ing prices. Everything in supplies. 
Send for bulletins. Pressey & Son, 


Pue blo, Colo 


GLENN B. WILSON 
Employment Specialists 
306-310 Boston Bidg., 828—17th St 


Denver 2, Colorado 


2—3-Ton Whitcomb Battery Locos., 24° Go 
1—4'/,-Ton Atlas Battery Loco., 24” Ga 
1—5-Ton G.E. Battery Loco., 36” Ga 
1—8-Ton Greensburg Battery oco., 24” Ga 
60—727 Cu. Ft. Koppel Rocker Cars, 24” Ga 
12—31 Cu. Ft. Card Rocker Cars, 24° Ga 
1—GD-9 Gardner-Denver Mucker, 18° Goa 
2—No. 21 Eimco Muckers, 24/36” Ga. 
1—No.40 Eimco Mucker, 36/24" Ga 
2—2000# IR Size EU Air Tuggers (New) 
1—2000* Sullivan HA-3 Air Tugger 
1—2000* IR Size EUL Air Tugger 

1—30" Pacific Slushmaster Scraper 

1—5 x 9 Kennedy Ball/Rod Mill 
1—4-Cell No. 18 D. E. Flot. Machine 
2—396 CFM Sullivan Air Compressors 
3—60” Dia. Headframe Sheaves 

1—18° x 18° Eagle Simplex Sand Washer 
85—Tons 52-Lb. Mine Rail 

Approx. 5000—16 & 18° Vent Pipe 


MACHINERY RESERVE 


OF 


DENVER 


4150 Fox St., Denver 16, Colorado 
Cable: ‘‘Marod’’ Phone: GL. 5-9419 


BUSINESS MEN’S 
CLEARING HOUSE 


Founded 1903 


CHIEF ENGR., open pit $750 
JR. GEOL. ENGR $450 
MINE SUPT., fgn open 
ASSAYER $450 


210 MIDLAND SAVINGS BLDG. 
DENVER 2, COLO. 


File your application with us 


REBUILT PUMPS 
AND MOTORS 


2—600 GPM, 2310’ head, 8-stage, Gould 
centrifugal pumps on bases with 450 
HP, 3550 RPM, 2300/4160V, 60 
cycle, 3 phase Allis-Chalmers drip- 
proof motors—Each $6600.00 


1—4210 GPM, 275’ head Ingersoll 
Rand centrifugal pump—No motor— 
No base. Motor requirement 400 HP, 
1750 RPM—$1152.00 


1—400 GPM, 700° head Worthington 
centrifugal pump with base for 100 
HP, motor—$1025.00 


1—800 HP 1800 RPM Gen. Elec. Motor, 
SI. Brg., 2300V 60/3—$3500.00 


1—500 HP 1200 RPM Gen. Elec. Motor, 
SI. Brg., Any Voltage 4160 and un- 
der 60/3—-$3800.00 

Prices subject to change without notice. 

For additional information write or phone. 

THE LIMA ARMATURE WORKS, Inc. 


148 East Pearl 7 Lima, Ohio 
Phone CA 22-4010 


FEDERAL 


and Main Office 
6851 E. Marginal Way 
Seattle 8, Wash. 


1—36" Superior McCulley Gyrotory Crusher 
3—36x42, 30x36 & 10x20 Jaw Crushers 
2—42'"«16" and 10°«x20" Crushing Rolls 
2—Plymouth underground diesel locomotives 
& 5-ton 24 gouge 
2—No. 77 and 96 Marcy Ball Mills 
1—60"x15' Traylor HD Apron Feeder 
1—-200 HP & 2—160 HP $.D. Ottumwa Elec. 
Mine Hoists 
1—-400 HP Flory Double Drum Mine Hoist 
72x48" Drums 
2—78"x36' 6” Akins Duplex Classifiers 
1—30 HP 3 Drum Joy Slusher 
3—Rod Mills 5’x10', 7x15’ & 8'6"x12° 
3—Hardinge Mills 4°6"x16", 6x48" & 10x48" 
7—25, 45, 65, 80 & 100 ton General Electric 
Diesel Electric Locomotives 


R. C. STANHOPE, INC. 
60 East 42d St., New York 17, N. Y 


Strips—Cattle Corrals, Etc. 


10313 So. Alameda (LO 9-7148) 


Route 12, Box 4 (MA 7-3411) 


Large Quantity 
LANDING MAT 
Pierced—Plank—Type—Suitable for Muddy Roads—Mine Shoring—Excavations—Air 
Interlocking Type—Strips 15'2” wide x 10’ Long—All Strapped for Shipments. 


Write, Wire or Phone for prices. 


BERG PIPE & STEEL CORPORATION 


LOS ANGELES, CALIFORNIA 


PURDY COMPANY 
Harbor Way, South San Francisco (PL 6-1222) 


GENERAL METALS OF THE ALEUTIANS 


LOS ANGELES-SAN FRANCISCO 


TACOMA, WASHINGTON 


WE MAKE 
Conveyors, Vibrating Screens, Bucket Ele- 
vators, Feeders, Crushers and other equip 
ment for the MINING industry. Distribu- 
tors of motors, transmission equipment and 
conveyor belting. Immediate delivery on the 
finest equipment at bargain prices. Ask tor 


tree catalog 
BONDED SCALE AND MACHINE COMPANY 
2168 S. Third Street Columbus 7, Ohio 

Phone: HI. 4-2186 


WANTED 
Worn out or discarded 
Conveyor Belting 
Mines or dealers with accumulation 
of scrap rubber belting write: 
Reply to Box F-2, Mining World 
500 Howard St., San Francisco 5, Calif. 
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NEW PORTABLE CORE DRILL. Drills 


FOR SALE OR LEASE: Proven mines- 
silver-lead-zinc-copper-gold and_ other 
strategic minerals. Nine thousand acres 
privately owned Mineral Segregation 
Baca Float #3, Tyndall Mining Dis- 
trict, Santa Cruz County, Arizona 
Salero-Santa Rita Mining & Leasing 
Company. P.O. Box 725, Patagonia, 
Arizona 
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WANT TO BUY 
Ball, Rod & Tube Mills; Cone, Jaw 
& Gyratory Crushers; Air Com- 
pressors & Locomotives; Classifiers, 
Washers & Screens; Rotary Dryers, 
Kilns & Coolers. 
R. C. STANHOPE, INC. 
60 E 42nd St., N. Y. 17, N. Y. 


to 100 feet and more, 5% H.P. drill & 
2% H.-P. pump unit. Price $875.00 
Monarch Equipment Co.,, No. Holly- 
wood. Calif. Phone FP¢ Yplar 5-5550, 


AERIAL, TRAMWAY: Riblet type. 
9470 feet long. Bicable, 1” and 
smooth coil cables; %” traction 
cable. 50 tons per hour. 65 
buckets, 10 cu. ft., LOOO Ib. ca 
pacity. Cable oiler. Scale. 1S hip. 
required. 15. steel towers and 2 
double anchorages Located at 
Wingdale, New York. Condition 
good. Price very low, where is— 

Immediate removal — re 

quired, Write T & RC, Inc., Box 

309. Wingdale, New York 


as IS 


SALESMAN WANTED CALLING ON 
QUARRIES, MINES & CONTRA 
PORS EXCELLENT SEDELINI 
LARGE COMMISSIONS 

STANLEY KESSLER & COMPANY 


290TH & ATLANTIC STREETS 
PHILADELPHIA, PENNA 
FOR SALE: 15 claims with mill. Tung 


sten pred minates, other minerals pres- 
ent. Tremendous marble deposit) on 


property. Roads in. Entire property in 
luding all equipment compressor 
truck, generator, cabins, et for best 
reasonable offer. Principals only. N. ¢ 
Moschogiani 6718 Klump Avenue 


Apt. #4, North Hollywood, California 


FOR SALE OR LEASE. 5 CINDER 
LODE CLAIMS: near Kelso, Calif., in 
San Bernardino County; good road; 
near r tilroad Contact owne Ws P.O Box 
sST4 No | is Vegas, Nevada. 


NEED A PIPELINE? 
Vhree inch and larger diameter line pipe 
iwailable for rent sale, or lease purchase 
Pipe can be furnished coated and wra yped 
if desired. Immediate delivery pen ré 
Pipe Rental & Supply Company, P. O 
Box 1671, Phoenix, Arizona 


SALE OR LEASE OPERATION 
MANGANESE MINE COM- 
PLETE WITH GOVERNMENT 
CONTRACT TITLES SOUND 
TAXES PAID - INCOME TAX 
LESS THAN 30% - DEAL WITH 
OWNER. Reply Box No. E-1, Min- 
ing World, 500 Howard St., San 
Francisco 5, Calif. 


CLASSIFIED SECTION 


8 pt. type 15¢ per word. 10 pt. type 
20¢ per word. Minimum charge 
$5.00. 

(For Box numbers addressed to 
Mining World, add $1.00) 
Boxed ads (display) in either Market 
Place or Classified Sections—$8.50 

per column inch. 
(See Market Place Section for lower 
contract rates). 


Closing Date: If proof required, Ist 
of preceding month, otherwise 10th. 
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For Effective Agitation in 
Tanks as Large as 50’ Diameter 


Design of DENVER turbine type propeller makes possible " ° 


large diameter propeller agitators for agitating large volumes 


of pulp in large tanks. One large diameter agitator handles of 

volume of several small ones—saves space, operating expense, Agitators for: 

supervision, maintenance. AGITATION 
Large diameter propeller operating at low speeds gives proper SCRUBBING 
agitation with heavy slurries even as coarse as 10 mesh. Slower MINE BACKFILL 
speeds mean savings in horsepower and further savings from AGITATION 
reduced wear PRECIPITATION 
Propeller is designed for long service. High mechanical effi REPULPING 
ciency moves pulp with minimum of turbulence—blades wear SLURRY HOLDING 
evenly and uniformly with no cavitation MIXING 


Large diameter DENVER turbine type propeller eliminates CONDITIONING Fi 
problems often encountered with airlift or rake agitators— LEACHING \ 


ADSORPTION A 


uts need for operating attention, saves on maintenance 


Find out how large diameter DENVER Turbine Propeller NEUTRALIZING 

Agitators can save you money—build your profits. Send de- SOLVENT EXTRACTION 

tails of your requirements for careful, detailed recommendation WRITE FOR 4 
on the correct agitator for your operation. BULLETIN NO. A2-B6 i 


96" diameter DENVER Propeller Agitator 
on Test Rack at DENVER Factory, to be 


used in 20’ diameter lt = deep tank. 


1400 Seventeenth St. Denver 17, LIMA 
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3 Complete Mill Equipment i set i 
MILLS PUMPS 


- 
SAND PUMPS 


The Versatile, 
Dependable Line of Sand | 
Pumps for Every Requirement 


3elt driven, overhead V-belt driven and direct driven 
Wilfley Model “K” pumps are available in 1” to 10” 
discharge sizes with capacities from 10 to 

1000 GPM. These famous pumps may be fitted 
with interchangeable wear parts of electric 
furnace alloy white iron, Ni-Hard type metal, 
special application alloys, or rubber-covered, 


Write or wire for complete details. 


To give vou maximum economy in solids pumping 


every Wilfley installation is job engineered. 


Specify Wilfley Sand Pumps for Maintained High OVERHEAD V-BELT DRIVEN 
Efficiency, Low Maintenance Costs, Continuous, ae. SAND PUMP 
Trouble-Free Operation, Long Pump Life and Quick, 


Easy Replacement of Parts. 


A. R. WILFLEY and SONS, INC. 
DENVER. COLORADO. U.S.A. P.O. BOX 2330, 


INDIVIDUAL ENGINEERING 0O 


DRIVEN SAND PUMP 


